Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 

(43)Date of publication of application 



2002-049226 
15.02.2002 



(51)Int.CI. 



G03G 15/02 
H01T 19/00 



(21 Application number : 2000-238435 
(22)Date of filing : 07.08.2000 



(71) Applicant 

(72) Inventor : 



RICOH CO LTD 
SUGAWARA TOMOAKI 
SATO TATSUYA 
TANAKA MASAHARU 
KONDO HIROSHI 



(54) DEVICE FOR CHARGE GENERATION, DEVICE FOR ELECTRIFICATION AND DEVICE FOR 
IMAGE FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for charge 

generation (device for electrification) which can prevent „. 
generation of discharge products, such as ozone, NOX or the 
like and abnormal discharge and which realizes a long service 
life for the device, improvement in electrification efficiency and 
stability of the electrification performance, or the like. 
SOLUTION: The device for charge generation (device for 
electrification) is equipped with an electron emission device 1 , 
which emits electrons energized by the electric field in the 
device, a means for introducing gas containing electrically 
negative gas (oxygen, water vapor, halogen gas, SF6, carbon 
dioxide, NO, N02, S02, S03, HN03, N205 or the like), and a 
means for controlling negative ions produced by the electrons 
emitted from the electron emission device 1 and the electrically 
negative gas molecules. For the controlling means, for example, 
an electric field applied by a bias power supply 9 on between 
the body to be electrified and the electron emission device is 
used, and the electric field is controlled, in such a manner that a 
part of the field having >6 x 106 V/m strength has <10 V m for 

the gap distance. The objective body 7 to be electrified is electrified by the above negative ions. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An electron emission element which emits electrons which gave energy by an electric field 
inside an element, Have a means to introduce a gas containing an electric electronegative gas, and a 
control means which controls an anion by which it was generated with an electron emitted by said 
electron emission element and an electric electronegative gas molecule, and as said control means. An 

electric charge generator, wherein the electric field is characterized by a portion more than 6x10 6 V/m 
being 10 micrometers or less and electrifies a charge body with said anion using an electric field 
between a charge body and an electron emission element. 

[Claim 2]In the electric charge generator according to claim 1, as said electric electronegative gas, Any 
of oxygen, a steam, halogen gas, SF 6 , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 O s , one, or 

an electric charge generator using what combined. [ two or more ] 

[Claim 3]An electric charge generator characterized by using any of oxygen, a steam, and the carbon 
dioxide, one, or a combined thing as said electric electronegative gas in the electric charge generator 
according to claim 1. 

[Claim 4]An electric charge generator having a portion of metal in which the surface was covered with 
an oxide film at an electron emission plane of said electron emission element in the electric charge 
generator according to claim 1, 2, or 3. 

[Claim 5]An electric charge generator when it has two polar zone and one polar zone is used as a 
scanning electrode in the electric charge generator according to claim 1, 2, 3, or 4, wherein said electron 
emission element can constitute another polar zone from two or more signal electrodes and can make a 
signal electrode of this plurality another potential. 

[Claim 6]An electric charge generator having a means to heat an electron emission plane of said 
electron emission element, in the electric charge generator according to claim 1 , 2, 3, 4, or 5. 
[Claim 7]An electric charge generator, wherein said electrpn emission element has MIS (metal- 
insulator-semiconductor) structure in a?f electric charge generator of any of the claims 1-6, or one 
statement. 

[Claim 8]An electric charge generator, wherein said electron emission element has MIM (metal- 
insulator-metal) structure in an electric charge generator of any of the claims 1-6, or one statement. 
[Claim 9]The electric charge generator comprising according to claim 7: 

An electron emission member of said electron emission element is a semiconductor substrate. 

A porosity semiconductor layer which porosity-ized the surface of this semiconductor substrate by 

anodizing. 

Metal thin film electrodes formed on this porosity semiconductor layer. 
An ohmic electrode formed in a rear face of said semiconductor substrate. 

[Claim 10]In an electric charge generator of any of the claims 1-6, or one statement, said electron 
emission element, A lower electrode and a tantalum oxide 0~a 2 O 5 ) film formed on said lower electrode, 

An electric charge generator being the electroluminescent element constituted with a ZnS film formed 
on said tantalum oxide (Ta 2 0 5 ) film, and an upper electrode formed on said ZnS film. 

[Claim 1 1]An electrification unit electrifying a charge body with an anion which is provided with an 
electric charge generator of any of the claims 1-10, or one statement, and is emitted from an electron 
emission element of this electric charge generator in an electrification unit charged in a charge body. 
[Claim 12]In an image forming device which forms an electrostatic picture on image support which is a 
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charge body, transfers this visible image to a transfer material, and forms a pictuf-e after developing and 
visible-image-izing this electrostatic picture, A means by which image support which is a charge body is 
charged uniformly, Or a means to form an electrostatic picture on image support or a means to transfer 
a visible image on image support to a transfer material, Or an electric charge generator of any of the 
claims 1-10 or one statement as a means to discharge image support or an image forming device 
possessing the electrification unit according to claim 1 1. 



[Translation done.] 
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* NOTICES * 4 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image forming device of electrophotographying 
systems using the electric charge generator which generates an electric charge by electron emission, 
the electrification unit charged in a charge body using the electric charge generator and its electric 
charge generator, or an electrification unit, such as a copying machine, a printer, a facsimile, and a 
plotter. 
[0002] 

[Description of the Prior Art]Standards for regulating the ozone amount generated to the image forming 
device of an electrophotographying system in two or more countries and the area by two or more 
organizations, such as UL, a TUV standard, and a BAM standard, are set up. In the image forming device, 
it is the substance resulting from the nitrogen oxides (NO x ) by which it is generated by discharge of an 

electrification unit adhering to a photo conductor, and absorbing moisture, and the fault of being 
generated by the poor image has been a problem by reducing photo conductor surface potential. 
[0003]Conventionally, it is used for the image forming device of electrophotographying systems, such as 
a copying machine, a printer, a facsimile, and a plotter, and a corona-electrical-charging machine, a 
roller electrifying device, a brush electrifying device, a solid electrifying device, etc. are among the 
electrification units charged in the photo conductor which is a charge body. Among this, a corona- 
electrical-charging machine is an electrifying system used most. However, a corona-electrical-charging 
machine has the problem of generating very many ozone and NO x , for the non-contact electrifying 

system using the corona discharge in the inside of mind. Then, in order to solve this problem, the 
corona-electrical-charging machine which reduced the yield of ozone is indicated to JP.9-1 14192.A, for 
example. This corona-electrical-charging machine is reducing the yield of ozone to 50% or less by 
discharging using a 40-50 microns (micrometer) very thin wire. The metal housing arranged at JP,6- 
324556,A so that the methods of three of a wire may be surrounded, It has a metallic mesh electrode 
arranged near [ the ] the releasing part, the ozone generated from the wire is shut up, and the corona- 
electrical-charging machine which measures reduction of the ozone amount emitted is indicated by by 
raising collision establishment of an ozone molecule. It is known by the method of using ozone 
adsorbent, as one of the methods which reduces the ozone generated with electrification units, such as 
a corona-electrical-charging machine, and this ozone adsorbent. It is used for oxidizing by catalyst 
functions, such as activated carbon, or making the ozone generated with the electrification unit stick to 
the surface. 

[0004]On the other hand, the roller electrifying device is indicated to JP,56-91253,A in ancient times. 
It is one of the contact electrifying systems examined briskly in recent years. 

For the method charged by contacting the electrified roller to a charge body, this roller electrifying 
device can lessen generating of ozone dramatically, and promising ** is carried out. The brush 
electrifying device is indicated to JP.55-29837.B etc. 
It is one of the contact electrifying systems. 

This brush electrifying device can lessen generating of ozone dramatically for the method charged by 
contacting the electrified brush to a charge body. 

[0005]A solid electrifying device has some which were indicated to JP,54-53537,A etc. in ancient times. 
To JP.5-94077.A, the device which puts many discharge electrodes side by side via a minute space on 
an insulating member is indicated. To JP,6-75457,A, by setting the interval of an electrifying device and 

http://vmw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw 2008/11/17 



JP,2002-049226,A [DETAILED DESCRIPTION] 2/17 v - 

• t 

a recording body as 500-3000 micrometers, shorten flight distance of ion, and diffusion of ozone is * 
controlled, and what prevents adhesion of a toner etc. is indicated. In JP,9-244350,A, the discharge 
devices provided with wrap covering are indicated to be a discharge electrode on a tabular board, and 
the surface glow discharge means allocated in the periphery in the whole electrifying device. In JP,9- 
1 15646.A, aiming at reduction of NO x is indicated by using the material of a specific work function for an 

electrode material in a flat-surface type solid discharge device. 

[0006]As a thing using a new electrifying system, to JP,8-203418,A. The charge generator which 
provided the electron emission element layer which consists of the semiconductor device or 
electroluminescence material of P-N junction in the line electrode surface, and the electrostatic latent 
image forming device which drives this independently per stroke matter and forms a latent image on a 
dielectric are indicated. Form in the outermost surface of an element the electric charge generating part 
which equipped JP,8-1 3721 5,A with the electric charge release member of the above-mentioned 
electric charge generating controlling element in the charge generator which arranged and formed the 
electric charge generating controlling element in one dimension or two dimensions, and. The charge 
generator forming an electric charge generating controlling element in the lower part of an element is 
indicated. Further again to JP,9-92130,A. In the charge generator which arranged and formed the 
electric charge generating controlling element in one dimension or two dimensions, form the above- 
mentioned electric charge generating controlling element on a semiconductor substrate, and. The 
electric charge discharge part of this electric charge generating controlling element is constituted from 
a diode which has P-N junction, and the charge generator constituting so that an electron or an electric 
charge may be emitted is indicated by by impressing reverse bias to this diode. The electrification unit 
using the ionization by soft X ray is indicated by JP,2000-47457,A further again. 

The ionizing action of the gas by the energy of X-rays was made to generate ion, and it has applied to 
electrification. 

In this method, since it is not accompanied by discharge, the compound by which it is generated by 

discharge can be reduced. 

[0007] 

[Problem(s) to be Solved by the Invention]A corona-electrical-charging machine generates very many 
ozone and NO x among the conventional electrification units (electrifying system) mentioned above. For 

this reason, in the corona-electrical-charging machine it was made to reduce an ozone amount which is 
indicated to JP.9-1 141 92,A or JP,6-324556,A, only reduction of about at most 50% of ozone amount 
was completed, but ozone adsorbent etc. needed to be used together. When ozone adsorbent is used 
together, an ozone amount can be reduced, but there is a problem that ozone adsorbent needs 
exchange of an ozone filter and a maintenance since degradation with the passage of time arises, and 
cost starts. 

[0008] Although the roller electrifying device can lessen generating of ozone dramatically for a contact 
electrifying system, When electrification becomes uneven easily and it uses for the image forming device 
of an electrophotographying system, there is a problem of being easy to produce the moire etc. of the 
toner contamination of a roller surface, vibration by the bias exchange impressed to a roller, and a 
picture. A roller electrifying device has the problem that it is a solid of revolution, there are many 
members since cleaning of a roller surface is needed, and a manufacturing cost is applied, in addition to 
a roller electrifying device. The dielectric breakdown of the photosensitive layer of a photo conductor is 
carried out, and there is a problem of a pinhole becoming being easy to generate or being easy to 
produce the permanent deformation of the remains of a charged roller by vibration sound, a plasticizer, 
etc. and a roller, etc. Although the brush electrifying device can lessen generating of ozone dramatically 
for a contact electrifying system, There are faults, such as melting etc. of the brush which it is easy to 
generate muscle-like electrification unevenness and the electrification unevenness by an environmental 
variation, and originates in generating of low-temperature streamer discharge, a facula point, photo 
conductor wear, accumulation of a wear photo conductor, the omission of a brush, etc. and the abnormal 
discharge to a photo conductor crack. Although there is an advantage of being able to miniaturize a 
device, reduction of unpleasant substances, such as ozone and NO x? is not made of a solid electrifying 

device, so that a discharge area is large and it expects. 

[0009]Since it is the above-mentioned charge generator and an element of composition of driving per 
stroke matter in the electrostatic latent image forming device using it, it has faults, like the whole 
equipment configuration, such as that application to the electrophotography process by uniform 
electrification is conversely difficult and a drive, becomes complicated. In order to make charge bodies, 
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such as a photb conductor, counter and to make it operate, when the bias voltage impressed to a 
charge body is higher than the discharge threshold in Paschen's law, A discharge breakdown happens in 
the space between a charge generator and a charge body, and it also has the fault that ozone, NO x , etc. 

will occur after all. For example, there will be 10 micrometers of portions more than 6x10 6 V/m that the 
potential difference between an extraction electrode and an electronic generating element surface is 10 
micrometers in 60V, and discharge may occur. Since the particles and ion from atmosphere of a charge 
body or the circumference moreover adhere to an electron emission plane, there is fault that stable 
operation cannot be performed. In the case of the electron emission element layer which especially 
consists of electroluminescence material, when luminescence which takes place simultaneously enters 
into a charge body, and electrifying the photo conductor for electro photography, there is a problem that 
the fall of electrification potential will take place. In the case of the electrification unit using the 
ionization by the above-mentioned soft X ray, there are it being necessary to fully cover, since X-rays' 
are a kind of radiation, and a fault which becomes expensive [ an electric power unit ] since high voltage 
is required. 

[0010]This invention is made in order to solve the problem of the above-mentioned conventional 
technology, and it is a thing. 

The purpose can aim at occurrence prevention of discharge products, such as NO x , and prevention of 

abnormal discharge, It is providing the image forming device using the electric charge generator which 
can plan reinforcement of a device, improvement in electrifying efficiency, stability improvement of 
electrifying capability, etc., the electrification unit charged in a thing to be charged using the electric 
charge generator and the above-mentioned electric charge generator, or an electrification unit. 

[0011]If it states in more detail, an object of the invention concerning claim 1 will be to provide the 
electric charge generator which can control generating of the compound by the discharge at the time of 
electrification, and can plan prevention and electrifying stability of spark discharge etc. An object of the 
invention concerning claim 2 is to provide the electric charge generator which can control generating of 
the compound by the discharge at the time of electrification, and can aim at prevention of spark 
discharge etc., and improvement in electrifying efficiency. The invention concerning claim 3 can control 
generating of the compound by the discharge at the time of electrification, and an object of the 
invention is to provide the electric charge generator which can prevent the substance resulting from 
NO x generated especially by discharge adhering to charge bodies, such as image support, and absorbing 

moisture. An object of the invention concerning claim 4 is to provide the electric charge generator which 
can control generating of the compound by the discharge at the time of electrification, and can aim at 
further improvement in electrifying efficiency. The invention concerning claim 5 can perform 
electrostatic latent image formation on charge bodies, such as image support, and an object of the 
invention is to provide the electric charge generator which can aim at reduction of generating of the 
compound by the discharge at the time of the further electrification. An object of the invention 
concerning claim 6 is to provide the electric charge generator out of which it comes to be able to 
reduce generating of the compound by the discharge at the time of electrification, and to aim at 
reinforcement of a device, uniform electrification, and improvement in electrifying efficiency. An object 
of the invention concerning claim 7 is to provide the electric charge generator which can reduce 
generating of the compound by the discharge at the time of electrification, and can plan reinforcement 
of a device, uniform electrification, improvement in the productivity of a device, and stability 
improvement of electrifying capability. An object of the invention concerning claim 8 is to provide the 
electric charge generator which can reduce generating of the compound by the discharge at the time of 
electrification, and can plan reinforcement of a device, uniform electrification, improvement in the 
productivity of a device, low-cost-izing, and stability improvement of electrifying capability. An object of 
the invention concerning claim 9 is to provide the electric charge generator which can reduce generating 
of the compound by the discharge at the time of electrification, and can plan reinforcement of a device, 
uniform electrification, improvement in the productivity of a device, low-cost-izing, and stability 
improvement of electrifying capability. An object of the invention concerning claim 10 is to provide the 
electric charge generator which can reduce generating of the compound by the discharge at the time of 
electrification, and can plan reinforcement of a device, uniform electrification, improvement in the 
productivity of a device, low-cost-izing, and stability improvement of electrifying capability. 
[0012]An object of the invention concerning claim 11 is to provide the electrification unit which can aim 
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at occurrence prevention of discharge products, such as ozone and NO x , and prevention of abnormal 

discharge, and can plan reinforcement of a device, improvement in electrifying efficiency, stability 
improvement of electrifying capability, etc. The invention concerning claim 12 can aim at occurrence 
prevention of discharge products, such as ozone and NO x , and prevention of abnormal discharge, It aims 

at providing the image forming device which can fulfill standards, such as UL, a TUV standard, and a 
BAM standard, using the electric charge generator or electrification unit which can plan reinforcement 
of a device, improvement in electrifying efficiency, stability improvement of electrifying capability, etc. 
[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an electric charge 
generator, an electrification unit, and an image forming device concerning this invention were 
constituted as follows. An electron emission element which emits electrons which gave energy by an 
electric field inside an element in an electric charge generator concerning claim 1, Have a means to 
introduce a gas containing an electric electronegative gas, and a control means which controls an anion 
by which it was generated with an electron emitted by said electron emission element and an electric 
electronegative gas molecule, and as said control means, Using an electric field between a charge body 
and an electron emission element, the electric field is characterized by a portion more than 6x10 6 V/m 
being 10 micrometers or less, and considers it as composition which electrifies a charge body with said 
anion. 

[0014]In addition to the composition according to claim 1, in an electric charge generator concerning 
claim 2 as said electric electronegative gas, It has composition using any of oxygen, a steam, halogen 
gas, SF 6 , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 0 5 , one, or a combined thing. In addition 

to the composition according to claim 1 , in an electric charge generator concerning claim 3, it has 
composition using any of oxygen, a steam, and the carbon dioxide, one, or a combined thing as said 
electric electronegative gas. 

[0015]In addition to the composition according to claim 1, 2, or 3, in an electric charge generator 
concerning claim 4, the surface has composition which has a portion of metal covered with an oxide film 
at an electron emission plane of said electron emission element. In an electric charge generator 
concerning claim 5, it adds to the composition according to claim 1 , 2, 3, or 4, Said electron emission 
element has two polar zone, when one polar zone is used as a scanning electrode, constitutes another 
polar zone from two or more signal electrodes, and considers it as composition which can make a signal 
electrode of this plurality another potential. In addition to the composition according to claim 1, 2, 3, 4, 
or 5, in an electric charge generator furthermore applied to claim 6, it has composition which has a 
means to heat an electron emission plane of said electron emission element. 

[0016]In addition to any of the claims 1-6, or composition of one statement, in an electric charge 
generator concerning claim 7, said electron emission element is considered as composition which has 
MIS (metal-insulator-semiconductor) structure. In addition to any of the claims 1-6, or composition of 
one statement, in an electric charge generator concerning claim 8, said electron emission element is 
considered as composition which has MIM (metal-insulator-metal) structure. 

[0017]In an electric charge generator furthermore applied to claim 9, in the composition according to 
claim 7, in addition, an electron emission member of said electron emission element, It has composition 
which has a semiconductor substrate, a porosity semiconductor layer which porosity-ized the surface of 
this semiconductor substrate by anodizing, metal thin film electrodes formed on this porosity 
semiconductor layer, and an ohmic electrode formed in a rear face of said semiconductor substrate. In 
an electric charge generator concerning claim 10, in any of the claims 1-6, or composition of a 
statement in addition, said electron emission element, [ one ] A lower electrode and a tantalum oxide 
(Ta 2 0 5 ) film formed on said lower electrode, It has composition which is the electroluminescent element 

constituted with a ZnS film formed on said tantalum oxide (Ta 2 O s ) film, and an upper electrode formed 

on said ZnS film. 

[0018]In an electrification unit concerning claim 1 1, it has an electric charge generator of any of the 
claims 1-10, or one statement, and has composition which electrifies a charge body with an anion 
emitted from an electron emission element of this electric charge generator. 

[0019]In an image forming device concerning claim 12, an electrostatic picture is formed on image 
support which is a charge body, A means by which transfers this visible image to a transfer material, and 
forms a picture, and image support which is a charge body is uniformly charged after developing and 
visible-image-izing this electrostatic picture, Or a means to form an electrostatic picture on image 
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support or a means to transfer a visible image on image support to a transfer material, Or it has 
composition which possesses an electric charge generator of any of the claims 1-10, or one statement, 
or the electrification unit according to claim 1 1 as a means to discharge image support. 
[0020] 

[Embodiment of the Invention] Hereafter, the composition, the operation, and the operation of an electric 
charge generator, an electrification unit, and an image forming device concerning this invention are 
explained in detail with reference to drawings. 
• [0021][Embodiment 1 (embodiment of claims 1, 2, and 1 1)] Drawing 1 is a composition explanatory view 
showing the example of composition which used the electric charge generator concerning this invention 
for the electrification unit. The electrode (substrate electrode) 3 formed on the substrate (for example, 
quartz glass substrate) 2 with which the electric charge generator (electrification unit) shown in drawing 
JLconsists of insulators, The semiconductor layer 4 formed on this substrate electrode 3, and the 
porosity semiconductor layer 5 which was formed on the semiconductor layer 4 and covered with the 
thin insulating layer (thin film insulating layer), It is formed of another electrode (thin film electrode 
layer) 6 which faces the space 10 filled by the gas which it is formed on the porosity semiconductor 
layer 5, and is connected with atmospheric pressure, and has the electron emission element 1 which 
emits the electrons which gave energy by the electric field inside an element. And a means to introduce 
into the above-mentioned space 10 the gas containing an electric electronegative gas, Have a control 
means which controls the anion by which it was generated with the electron emitted by the electron 
emission element 1 and the electric electronegative gas molecule, and as this control means, Using the 
electric field between the charge body 7 and the electron emission element 1, the electric field is 

characterized by "the portion more than 6x10 6 V/m being 10 micrometers or less, and considers it as the 
composition which electrifies the charge body 7 with said anion. 

[0022]If it states in more detail, in the electric charge generator (electrification unit) of composition of 
being shown in drawing 1 , the porosity semiconductor layer 5 covered with the thin insulating layer is 
formed in the electron emission side surface of the semiconductor layer 4, and the thin film electrode 
layer 6 is formed in the electron emission side outermost surface. An electron is injected into the 
semiconductor layer 4 by impressing the voltage of right (+) according to the power supply 8 to this thin 
film electrode layer 6. Since the outermost surface of the semiconductor layer 4 serves as high 
resistance by the porosity semiconductor layer 5 covered with the thin film insulating layer, field 
intensity becomes large, an electron is accelerated here, the thin film electrode layer 6 is tunneled, and 

electronic e ~ is emitted to the exterior of the electron emission element 1. By this emitted electronic e 

~ , the electric electronegative gas of the atmospheric pressure introduced into the space 10 between 
the charge bodies 7 ionizes. Under the present circumstances, since the bias voltage of right (+) is 
impressed to the electrode 7a by the side of the charge body 7 by the bias power supply 9, though an 
anion changes a form among the ionized gases, a negative charge is maintained, the charge body 7 side 
is reached, and the charge body 7 is charged in minus (-). 

[0023]Thus, in this invention **** electric charge generator (electrification unit), in order to generate an 
anion using the electron emitted from the electron emission element 1 , and to generate an electric 
charge, it is not necessary to use discharge. Therefore, the compound by which it is generated for 
ionization can be lessened dramatically. However, if not less than 10 micrometers of portions more than 

6x10 6 V/m exist in the electric field between the charge body 7 and the electron emission element 1, a 
possibility that corona discharge and spark discharge will arise will come out. So, in the composition 
shown in drawing 1 , since the electric field between the charge body 7 and the electron emission 
element 1 is controlled by the bias power supply 9 and he is trying to set the portion more than 6x10 

V/m to 10 micrometers or less, it can be stabilized and the charge body 7 can be charged. The 
electron emission element 1 does not have a problem, such as damage to the tip part by the local rise in 
heat by concentration of emission current, and an ion bombardment, but long lasting and stable 
operation can be performed. 

[0024]By the way, since electron affinity is a positive value, the above-mentioned electric 
electronegative gas can form an anion stably. As an electric electronegative gas here Oxygen, a steam, 
halogen gas, SF g , Any of carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HNOg, and the N 2 0 5 , one, or the combined 

thing can be used. Although the electron affinity at the time of becoming an anion is an electric 
electronegative gas greatly, in order to still ionize and to stabilize, since-most is a closed shell molecule, 
it is difficult for these gas molecules to capture an electron. However, it is known that it will be easy to 
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become an anion by clustering of a molecule (for example, the report of research is exhibited by the" 
homepage (http://dbs.cu-tokyo.ac.jp/labs/nagata/shosai.html) on the Internet, etc.). Therefore, an 
anion can be formed more efficiently and, thereby, electrification becomes possible efficiently. In 
particular, the combination of a steam, carbon dioxide, NO, S0 2 , and oxygen ** is comparatively stable. 

The outline in the atmosphere opened wide is shown in literature "Institute of Electrostatics, 23 (1), 
p.37-43 (1999)" as anion change by the combination of these gases, and the outline is shown like 
drawing 2 . Although it is actually more complicated, electrification becomes possible efficiently by such 
an effect. 

[0025]Next, as a concrete example, the charge body 7 was electrified on condition of the following with 
the composition of the electric charge generator using the electron emission element 1 of the structure " 
shown in drawing 1 . 

- A substrate (insulator) 2:quartz glass substrate and the substrate electrode 3 : tungsten (W) 
(membranes are formed on a quartz glass substrate) 

- Semiconductor layer 4:polysilicon and the porosity semiconductor layer 5 : silicon (Si) 

- the porosity semiconductor layer 5 — wrap thin film insulating-layer: — Si0 2 and thin film electrode 

layer 6: — gold (Au) (about 15 nm in thickness) 

- The interval of the alumite side and the power supply 8 of the aluminum which carried out the charge 
body 7:insulation hard alumite coat, 9:DC power supply and a thin film electrode, and a thing to be 
charged : 1 mm [0026]When the charge body 7 is charged on the above conditions, as the charge body 7 
and a gas introduced into the space 10 between the electron emission elements 1, When the synthetic 
air which mixed and created oxygen and nitrogen of the purity 4N, a steam, carbon dioxide, NO, and N0 2 

are mixed severalpercent, respectively, As for the value more than a background level, as for neither, 
ozone and N0 X were detected, when spark discharge etc. did not occur but measurement of the ozone 

level in the electric charge generator circumference at this time and NO x concentration was performed. 

In order for an electric field to become more than 6x10 6 V/m, unless it applies considerable high 
voltage, this value is not reached in the usual parallel plate. However, when a projection and angle of 
about 10 micrometers are on the electron emission plane of an electric charge generator, even about 
several kilovolts may become this electric field by electric field concentrates. For example, as shown in 
drawing 3 . when the wire 11 of 10 micrometers in diameter platinum was fixed on the thin film electrode 
6 of the electron emission element 1 of composition of being shown in drawing 2 , discharge occurred at 
5 kV and the electric charge generator was destroyed. 

[0027]Next, another example of the electric charge generator (electrification unit) concerning this 
invention is shown. Drawing 4 is a sectional view showing the state where countered the charge body 
and the electric charge generator concerning this invention has been arranged. This example is an 
example of the electrification unit used for the image forming device of electrophotographying systems,- 
such as a copying machine and a printer, for example, and the charge body 1 16 is image support in 
drawing 4 . for example, it is a photo conductor of the structure provided with the photosensitive layer of 
a photoconductivity on the cylindrical conductive base. In the example of the electrification unit of 
composition of being shown in drawing 4 , in the negative ion generating space part 107 of the shield 102, 
the electron emission element 101 is installed and the voltage from the power supply 109 is impressed. 
The electrode 103 as a means to control the energy of the emitted electron counters the electron 
emission plane of the electron emission element 101, and is arranged, and this electrode 103 is 
connected to the power supply 104 for control. As a means to control the energy of the emitted 
electron, besides using the electrode 103, the method of arranging a power supply and giving potential 
difference is not between the electron emission plane of the electron emission element 101, and the 
shield 102, either, and the electrode 103 is not necessarily indispensable to it. Furthermore, the 
numerals 105 in a figure are gaseous introducing paths, 106 is gas sending means, such as a blower fan 
and a compression gas feeding means, and a gas is sent in in the negative ion generating space part 107. 
The opening of the negative ion generating space part 107 of the shield 102 forms the injection hole 108 
for emitting the gas and anion which were introduced. 

[0028]Next, drawing 5 is an outline sectional view showing one example of the electron emission element 
used for the electric charge generator (electrification unit) of composition of being shown in drawing 4 , 
the numerals 21 1 in a figure are lower electrodes, and 213 is an upper electrode. The electron emission 
member 212 comprises the P-type semiconductor layer 212-1, the P + type semiconductor layer 212-2 
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formed in the upper part, and the N** type semiconductor layer 212-3 further formed in the upper part. 

As a material of these P-type semiconductor layers 212-1, the P + type semiconductor layer 212-2, and 

the N" 1 " 1 " type semiconductor layer 212-3, single crystal silicon, polycrystalline silicon, or an amorphous 
silicon is mentioned. The P-type semiconductor layer 212-1 the thickness and carrier concentration of 

each semiconductor layer by thousands of A - several micrometers 10 14 - 10 16 cm* " 3 . The 10 16 -10 

18 cm" 3 , and N ++ type semiconductor layer 212-3 is set as 10 19 - a 10 20 cm" 3 grade for the P + type 
semiconductor layer 212-2 by tens of A - hundreds of A by hundreds of A. 

[0029]In this example, the potential of the lower electrode 211 is the electronegative potential of 
severalV - the number 10V to the DC potential currently impressed to the upper electrode 213. In this 

bias shape voice, the P-type semiconductor layer 212-1 and the N*" 1 " type semiconductor layer 212-3 

will be in a reverse biased state, and, [ near the field of the P + type semiconductor layer 212-2 ], 
avalanche breakdown produces them by a strong electric field. This avalanche breakdown happens as 
follows. Supposing one electron is accelerated by the high electric field of a PN junction (high-energy- 
izing), since this electron is energy-rich, it will cut the joint hand of a covalent bond and will generate an 
electronic-electron hole pair. The electron of high energy by which it was generated generates another 
electronic-electron hole pair. This phenomenon happens at the time of the high electric field more than 

10 5 - 10 6 V -cm . Thus, the yield phenomenon of the junction which an electronic-electron hole pair 
increases in snowslide, and takes place is avalanche breakdown. Since the electrons (hot electron) of 
the high energy produced by this avalanche breakdown are emitted to the opening of the upper 

electrode 213 more efficiently than the surface of the N** type semiconductor layer 212-3, the electron 
emission which can be reduced substantially is [ electronic emission starting voltage ] realizable. 
[0030] Drawing 6 is an outline sectional view showing another example of the electron emission element 
used for the electric charge generator (electrification unit) of composition of being shown in drawing 4 , 

The N + type semiconductor guard ring in which the numerals 301 in a figure surround a P + type 
semiconductor substrate, and 302 surrounds P-type semiconductor region 303, An ohmic electrode [ as 
opposed to / as opposed to / in the P + semiconductor region from which 304 starts avalanche 

breakdown, and 305 / an insulator layer / a P + semiconductor in 306 ], the metal electrode in which 307 
becomes Schottky barrier junction, and the field 310 where 309 was surrounded with the power supply 
and the dashed line are the depletion layers at the time of electron emission. In drawing 6 , as a 
semiconductor material, Si, germanium, GaAs, GaP, AlAs, GaAsP, AIGaAs, SiC, BP, AIN, a diamond, etc. 
can be applied, for example, and material with a large band gap is theoretically suitable with especially 
the transited [ indirectly ] type. What is necessary is just to form Schottky barrier junction to said P- 
type semiconductors generally known, such as aluminum, Au, and LaB g , as a material of the metal 

electrode 307 used as Schottky barrier junction besides W. ....... 

[0031]The principle of operation of the electron emission element of the example shown in drawing 6 
here using drawing 7 is explained. By impressing reverse bias voltage to a P-type semiconductor and 

the Schottky diode which forms Schottky barrier junction, By being able to make bottom of the 

c 

conducting zone of a P-type semiconductor into an energy level higher than vacuum level E vac of the 

electrode which forms Schottky barrier phiBP, and causing avalanche breakdown in this state, It 
becomes possible to generate many electrons which were minority carriers in a P-type semiconductor, 
and electronic emission efficiency can be raised. In order that the electric field in a depletion layer may 
give energy to an electron, an electron serves as a hot electron, kinetic energy becomes large rather 
than the temperature of a lattice system, and it is poured in to the electrode which forms Schottky 
barrier junction. The electrons with bigger energy than work function phiWK of the electrode surface 
which forms Schottky barrier junction are emitted into a vacuum. 

[0032]When charged using the electrification unit which consists of the above composition, as shown in 
drawing 4 , it carries out by carrying out the prescribed interval ****** placed opposite of the injection 
hole 108 of an electrification unit to the charge body 116. This electrification unit operates as follows. 
Here, the gas introduced, for example shall be air. In drawing 4 , electron emission happens into the 
negative ion generating space part 107 by impressing voltage to the electron emission element 101 from 
the power supply 109. The energy of the emitted electron is controlled by the electric field between the 
electrode 103 and the electron emission element 101 by the low energy with which ionization of the 
introduced gas does not take place here. The potential of the shield 102 has an electron emission plane 
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and desirable same electric potential, in order to control the electron emitted, but, of course, it is not 
restricted to this. 

[0033]The air which mixed the synthetic air which mixed and created oxygen and nitrogen of the purity 
4N, a steam, carbon dioxide, NO, and N0 2 severalpercent, respectively, According to the air current 

generated by the gas sending means (here blower fan) 1 06, it is introduced into the ion generation part 
107 from the introducing path 105, and is generated by the anion by the electron attachment to the 
molecule and atom which take anion states stable in energy, such as an oxygen molecule which exists in . 
the air. On the other hand, even if an anion generates the molecule and atom in which an anion takes a 
quasistable state in energy like nitrogen molecules, it will dissociate with an electron again, and a 
negative charge will move in the state of an electron in the inside of a gas until it carries out electron 
attachment to the molecule which takes an anion state stable in energy. 

[0034]Thus, when the anion by which it was generated moves toward the injection hole 108 with an air 
current, an anion style occurs. The bias power supply 1 20 is impressed to that charge body 1 1 6 side so 
that an electric field in which the anion and electron by which it was generated in the negative ion 
generating space part 107 between the injection hole 108 and the charge body 1 16 carry out an 
acceleration flow towards the charge body 1 16 side at this time may be formed. The charge body 1 16 is 
charged by being projected on the anion style which moved towards the injection hole 108 by the air 
current which goes outside, and the electric field formed of the potential difference between the 
injection hole 108 and the charge body 116 from the injection hole 108 on the charge body 1 1 6. 
> [0035]In the electric charge generator of composition of being shown in drawing 4 , in order to use the 
electron emission element 101 which emits the electrons which gave energy by the electric field inside 
an element, when performing electron emission operation unlike field emission cathode with a needlelike 
electron emission end, a strong electric field is not needed for the element exterior. Therefore, anion 
generation is possible, without generating discharge. In order not to make the charge body 1 16 and an 
electron emission part counter, even if it impresses bias voltage to the charge body 1 16, the electric 
field of the element exterior is not affected, and discharge is not generated too. 

[0036]In the electric charge generator of composition of being shown in drawing 4 as mentioned above, 
Since there is no part which a labile radical generates like the usual corona discharge method in order to 
generate an anion only using the electron attachment by the electron emitted from the electron 
emission element 101, generation of ozone and NO x which are well known as a discharge product hardly 

takes place. Other problems of the damage to the tip part by the local rise in heat of the tip part by 
concentration of emission current and an ion bombardment which the field emission cathode which 
furthermore has the above-mentioned needlelike electron emission end is holding are solved, and long 
lasting and stable operation can be performed. 

[0037]In the electrification unit using the electric charge generator of composition of being shown in the 
example of drawing 1 or drawing 4 , The synthetic air which mixed and^created oxygen and nitrogen^ of 
the purity 4N, a steam, and the air which mixed carbon dioxide severalpercent, respectively are used, 
The whole surface of a charge body (for example, the photo-conductor unit for Ricoh printers: Type 
800) is electrified in -700V, As for the value more than a background level, as for neither, ozone and 
NO x were detected when measurement of the ozone level in the electrification unit circumference at 

this time and NO x concentration was performed. 

[0038][Embodiment 2 (embodiment of claims 3 and 11)] In this embodiment, it has composition using any 
of oxygen, a steam, and the carbon dioxide, one, or the combined thing as an electric electronegative 
gas in the electrification unit using the electric charge generator of composition of having been shown in 
drawing 1 or drawing 4 . In electrification of an electric discharger etc. with this simple, the combination 
of claim 2 shown in Embodiment 1 may be sufficient, but when using for the process of electro 
photography, a problem may arise. That is, substances, such as NO, N0 2 , and HN0 3 , form a low 

resistance portion in a charge body in the form where moisture was collected at the time of 
electrification. Therefore, image flowing etc. may arise in the photo conductor for electro photography in 
a charge body. In the electric charge generator (electrification unit) of this invention, since generating of 
a new compound can be performed very small, if these gases are not introduced from the beginning, the 
nitrogen gas emitted by especially discharge and the substance resulting from NO x from oxygen do not 

arise, but it can prevent adhering to a photo conductor. 

[0039]Next, synthetic air which mixed and created oxygen and nitrogen of the purity 4N as an example 
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antl air which mixed a steam, carbon dioxide, NO, and N0 2 severalpercent, respectively, And two kinds 

of air of the air except NO and N0 2 were prepared, with the composition of the electric charge 

generator (electrification unit) shown in drawing 1 . each gas was introduced into the space 10 between 
the electron emission element 1 and the charge body 7, and the charge body 7 was charged. Then, the 
nitrate was detected as a result of analyzing the surface of the charge body at the time of being 
charged with the air containing NO and N0 2 . The nitrate was not detected when charged with the air 

* except NO and N0 2 . This nitrate is a substance which lowers surface resistance, when it becomes 

together with water, and image flowing etc. may arise in the photo conductor for electro photography in 

• a charge body. When similarly charged by the electrifying device using the usual corona wire, the nitrate 
was detected with two kinds of above-mentioned gases [ both ]. The roller electrifying device was also 
the same. 

[0040][Embodiment 3 (embodiment of claims 4 and 11)] In this embodiment, the surface has composition 
which has a portion of the metal covered with the oxide film at the electron emission plane of an 
electron emission element in the electrification unit using the electric charge generator of composition 
of having been shown in drawing 1 or drawing 4 . As a concrete example, in the electric charge generator 
of composition of being shown in drawing 1 , aluminum, Si, Mg which enlarged doped quantity and were 
made to low-resistance-ize, etc. were vapor-deposited to the line using the metal mask, and it oxidized 
by oxygen plasma on the thin film electrode 6 of the electron emission element 1. Next, it heat-treated, 
after vapor-depositing Cs thin film on it. As a result, the electrifying rate improved by 1.5 times from the 
thing of the thin film electrode of mere gold. 

[0041][Embodiment 4 (embodiment of claims 5 and 11)] in this embodiment. It adds to the composition 
which is the electric charge generator (electrification unit) indicated to any one of the Embodiments 1- 
3, An electron emission element has two polar zone, when one polar zone is used as a scanning 
electrode, constitutes another polar zone from two or more signal electrodes, and considers it as the 
composition which can make the signal electrode of this plurality another potential. Drawing 8 and 
drawing 9 are the composition explanatory views showing one example of the electric charge generator 
(electrification unit) of this embodiment here, and the important section top view which drawing 8 
expands the part by the side of the surface of the electron emission element of an electric charge 
generator, and is shown, and drawing 9 are the composition explanatory views of the electrification unit 
which used the electric charge generator. The electrode 1 3 formed on drawin g 8 and the substrate (for 
example, quartz glass substrate) 12 with which an electric charge generator consists of insulators in 9, 
The semiconductor layer 14 formed on this electrode 13, and the porosity semiconductor layer 15 which 
was formed on the semiconductor layer 14 and covered with the thin insulating layer, It is formed of 
another electrode (thin film electrode) 16 which faces the space 10 filled by the gas which it is formed 
on the porosity semiconductor layer 15, and is connected with atmospheric pressure, and has the 
electron emission element 1 which emits the electrons which gave energy by the electric field inside an 
element. And it has a means to introduce into the above-mentioned space 10 the gas containing an 
electric electronegative gas, and a control means which controls the anion by which it was generated 
with the electron emitted by the electron emission element 1 and the electric electronegative gas 
molecule, and the thing 7 to be charged is electrified with the electron emitted from the electron 
emission element 1 1. As shown in drawing 8 and 9, in this electric charge generator The inside of the 
two electrodes 13 and 16 of the electron emission element 1 1, One electrode 13 is used as a scanning 
electrode, another electrode (metal thin film electrodes) 1 6 is constituted from two or more signal 
electrodes, and the voltage impressed to two or more signal electrodes 16 via the signal electrode 
terminal 17 by the power supply 18 is controlled, and let two or more signal electrodes 16 be separate 
potential, that is, in drawing 8 and the composition shown in 9, it becomes possible by boiling and 
carrying out various potential of the signal electrode 16 to form the electrostatic picture which had 
gradation on the thing 7 to be charged. 

[0042]Next, as a concrete example, the thing 7 to be charged was electrified with drawing 8 and the 
electric charge generator of composition of being shown in 9. Drawing 9 shows the example of electrical 
junction at the time of using element structure and a scanning electrode, and a signal electrode, and 
drawing 8 shows actual electrode sample layout. The voltage of 20V is impressed between the scanning 
electrode 13 and the signal electrode terminal 17 by DC power supply 18, When the voltage of 400V was 
impressed between the element 1 1 and the thing 7 to be charged by the bias power supply 19 and the 
signal electrode (metal thin film electrodes) 16 and the charge body 7 were made into a 100-micrometer 
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interval, the electrification voltage of 300V was able to be obtained. The pattern of the electrostatic" 
picture could be obtained by one of the voltage between the signal electrode 16 and the scanning 
electrode 13, and OFF, and distribution of electrification potential was able to be made by controlling 
further inter-electrode voltage. In this case, when the signal electrode 1 6 became right (+), the thing 7 
to be charged has been charged. The conditions like material of element composition are the same as 
Embodiment 1 . However, the thing 7 to be charged is the polymer board which carried out the aluminum 
coat of the rear face. In what was charged using the synthetic air which mixed and created oxygen and 
nitrogen of the purity 4N f a steam, and the air which mixed carbon dioxide severalpercent, respectively 
at this time. As for the value more than a background level, as for neither, ozone and NO x were 

detected when measurement of the ozone level in the electrification unit circumference and NO x 

concentration was performed. 

[0043][Embodiment 5 (embodiment of claims 6 and 11)] — the composition of the electric charge 
generator (electrification unit) indicated to any one of the Embodiments 1-4 by this embodiment — in 
addition, it has composition which has a means to heat the electron emission plane of an electron 
emission element. Here, drawing 1 0 is a sectional view of the electrification unit in which one example of 
claim 6 is shown, and forms a means 150 to heat the electron emission plane of the electron emission 
element 101 inside the same electric charge generator of composition as drawing 4 . In the electrification 
unit of composition of having been shown in drawing 4 , when the gas to introduce is air, the gas 
condensed at the low temperature in life temperature requirements, such as a steam, may be 
intermingled. Since the electron emission plane can serve as an elevated temperature rather than a 
room temperature by the current which flows into an element while the electron emission element 101 
operates, it is hard to be influenced by gases, such as the above-mentioned steam, but when a steam 
condenses in the electron emission plane which is carrying out the temperature fall of [ at the time of 
intact ], subsequent electron emission operation will be checked remarkably. So, in the example of the 
electrification unit of composition of being shown in drawing 10 , a means 150 (here electrically heated 
wire (heater)) to heat the electron emission plane of an electron emission element is arranged in the 
anion generation part 107. For this reason, the temperature of an electron emission plane serves as an 
elevated temperature compared with the gas of the electrification unit exterior at the time of intact by 
the heat transfer from the radiant heat and the heated gas from the heater 1 50. A steam etc. can 
prevent condensing to an electron emission plane and reducing electron emission efficiency by this at 
the time of intact, and improvement in electrifying efficiency is attained. 

[0044]In the electrification unit shown in this example, the whole surface of the charge body 1 1 6 (for 
example, the photo-conductor unit for Ricoh printers: Type 800) is electrified in -700V,As for the value 
more than a background level, as for neither, ozone and NO x were detected when measurement of the 

ozone level in the electrification unit circumference at this time and NO x concentration was performed. 

When the time which electrification in the^case .where the heater 150 is heated at the time of intact, and 
the case where it does not carry out takes was compared, time was shortened for the direction which 
was heating the heater 150. Although the electrically heated wire (heater) was used as a heating method 
in this example, the method of use of a lamp and heating of shield 102 itself can also be taken. 
[0045] [Embodiment 6 (embodiment of claims 7 and 11)] The embodiment of the invention which relates 
to claims 7 and 1 1 next is described. Drawing 1 1 is a figure showing one example of the invention 
concerning claim 7, and is a sectional view showing the example of the electron emission element used 
for the electric charge generator (for example, electric charge generator of composition of being shown 
in drawing 4 or drawing 10 (electrification unit)) of composition of having been shown in previous 
Embodiments 1-5. This electron emission element uses a n type Si substrate as the lower electrode 
513, oxidizes that surface by methods, such as thermal oxidation, forms 5 nm of insulating layers 512, 
and is methods, such as sputtering, on it further, Au is formed by a thickness of 6 nm as the upper 
electrode 518, and it has what is called MIS (metaHnsulator-semiconductor) structure. In the case of 
this MIS structure, if voltage (severalV-10V) is impressed according to the power supply 514 between 
the upper electrode 518 and the lower electrode 513 as shown in drawing 12 , A barrier is penetrated 
according to tunneling and it is poured in to the conducting zone of the insulating layer 512, and it is 
accelerated there, and the electron near [ in a n type Si substrate ] the Fermi level is poured in to the 
conducting zone of the upper electrode 518, and serves as a hot electron. What has the energy more 
than the work function phi of the upper electrode 518 among these hot electrons is emitted to the 
element exterior. 
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[0046]There are the various strong points in the electron emission element of this MIS structure. First, 
since it is a simple structure where an element is filmy, large-area-izing is easy and tends to create a 
surface state electron emission element. Compared with the field-emission-cathode array etc. which 
have a needlelike electron emission end when the upper electrodes 41 1 are flatness and a large area, an 
interface state with the element exterior 410 is stable, Since there is no big influence in an electron 
emission characteristic even if the surface of the upper electrode 411 pollutes by adhesion of a 
controlled atmosphere and the work function phi changes, it is hard to be influenced by environmental 
gas. It is an advantage also with electron emission operation possible also for impression of the about 
[ 10V ] low voltage, and a still bigger point of not requiring a high voltage power supply etc. 
[0047]To the electrification unit (for example, electrification unit of composition of being shown in 
drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 1 1 , 
and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh printers: Type 
800) is electrified in -700V, As for the value more than a background level, as for neither, ozone and 
NO x were detected when measurement of the ozone level in the electrification unit circumference at 

this time and NO x concentration was performed. 

[0048][Embodiment 7 (embodiment of claims 8 and 1 1)] The embodiment of the invention which relates 
to claims 8 and 11 next is described. Drawing 13 is a figure showing one example of the invention 
concerning claim 8, and is a sectional view showing another example of the electron emission element 
used for the electric charge generator (for example, electric charge generator of composition of being 
shown in drawing 4 or drawing 10 (electrification unit)) of composition of having been shown in 
Embodiments 1-5. This electron emission element forms the lower electrode 413 which consists of 
metal membranes on the substrate 414, forms the insulating layer 412 on it, has formed further the 
upper electrode 41 1 which consists of metal membranes on it, and has what is called MIM (metal- 
insulator-metal) structure. A principle when operating the MIM structure shown in this drawing 13 as an 
electron emission element is shown in drawing 14 . When voltage (severalVHOV) is impressed according 
to the power supply 417 between the upper electrode 411 and the lower electrode 413, in drawing 14 
For the electric field in the insulator layer 412, The electron near [ in the lower electrode 413 ] the 
Fermi level penetrates a barrier according to tunneling, is poured in to the conducting zone of the 
insulator layer 412 and the upper electrode 41 1, it is accelerated there, and it is poured in to the 
conducting zone of the upper electrode 411, and serves as a hot electron. What has the energy more 
than the work function phi of the upper electrode 41 1 among these hot electrons is emitted all over the 
element exterior 410. For example, the electron emission by this principle is observed in Au- 
aluminum 2 0 3 -aluminum structure etc. (applied physics, Vol.32, No.8, p(1 963)568). 

[0049] Production of the electron emission element of the above-mentioned Au-aluminum 2 0 3 -aluminum 

structure can be carried out by the following methods. 20 nm of aluminum is vapor-deposited as the 
lower electrode 413 on the substrate 414 which defecated the surface first. Then, aluminum is oxidized 
with an anode oxidation method. Ammonium tartrate solution performs anodization with the formation 
voltage of 4V 3%. Since the thickness of aluminum which can oxidize by anodization is dependent on 
formation voltage in high accuracy, only 4-nm aluminum can oxidize selectively with the formation 
voltage of 4V. Thus, the insulator layer 412 which comprises aluminum 2 0 3 can be formed on the lower 

electrode 413. When the thickness of aluminum is set up in addition to 20 nm, it cannot be 
overemphasized that formation voltage is also made into the voltage corresponding to it. Next, the upper 
electrode 41 1 is formed on the insulator layer 412. What is necessary is just to form 10 nm of Au(s) by 
vacuum evaporation in an ultrahigh vacuum as the upper electrode 41 1, for example. In this example, it 
is also possible to use a vapor-phase-oxidation method instead of an anode oxidation method, and to 
perform the oxidation process of aluminum. That is, by putting an Al film into a vacuum chamber, 
introducing oxygen of about 0.001-10 Torr, and heating a substrate, aluminum can be oxidized and the 
insulator layer 412 which consists of aluminum 2 0 3 can be formed. 

[0050]There are the various strong points in the electron emission element of this MIM structure. First, 
since it is a simple structure where an element is filmy, large-area-izing is easy and tends to create a 
surface state electron emission element. Since the upper electrodes 41 1 are flatness and a large area, 
compared with a field-emission-cathode array with a needlelike electron emission end, etc., an interface 
state with the element exterior 410 is stable, Since there is no big influence in an electron emission 
characteristic even if the surface of the upper electrode 41 1 pollutes by adhesion of a controlled 
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atmosphere and the work function phi changes, it is hard to be influenced by environmental gas. It is* an 
advantage also with electron emission operation possible also for impression of the about [ 10V ] low 
voltage, and a still bigger point of not requiring a high voltage power supply etc. There is no necessity of 
using a substrate as a semiconductor material unlike the above-mentioned MIS structure, and since it 
can form even on glass, long-picture-izing, large area-ization, etc. can be performed cheaply. 
[0051]To the electrification unit (for example, electrification unit of composition of being shown in 
drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 13 , 
and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh printers: Type 
800) is electrified in -700V, As for the value more than a background level, as for neither, ozone and 
NO x were detected when measurement of the ozone level in the electrification unit circumference at 

this time and NO x concentration was performed. 

[0052] [Embodiment 8 (embodiment of claims 9 and 11)] The embodiment of the invention which relates 
to claims 9 and 1 1 next is described. In the electron emission element which uses a thin insulator layer 
as shown in the example ( drawing 11 ) of Embodiment 6, or the example ( drawing 13 ) of Embodiment 7, if 
it is going to raise electronic radiant efficiency more, it is necessary to make thickness of said insulator 
layer still thinner but (if you are going to make it emit many electrons), and. Since there is a possibility 
of causing a dielectric breakdown, and thin film-ization of the thickness of the above-mentioned 
insulator layer or the above-mentioned oxide film has restrictions in order to prevent such a dielectric 
breakdown when voltage is impressed to inter-electrode [ of the upper and lower sides of said laminated 
structure ] when thickness of the above-mentioned insulator layer is made thin too much, There is a 
problem that electronic emission efficiency (drawer efficiency) cannot be made not much high. That the 
above-mentioned problem should be solved, fundamentally, the electron emission element in claim 9 is 
an element which used the porosity semiconductor as a high resistance layer, and makes the component 
the metal thin film / porosity semiconductor / semiconductor substrate. Detailed explanation is made by 
"Shingaku Giho, TECHNICAL REPORT OF IEICE., ED96-141" (1996-12) about such an electron 
emission element and electron emission operation. 

[0053] Drawing 15 is a figure showing one example of the invention concerning claim 9, and is a sectional 
view showing another example of the electron emission element used for the electric charge generator 
(for example, electric charge generator of composition of being shown in drawing 4 or drawing 10 
(electrification unit)) of composition of having been shown in Embodiments 1-5. The electron emission 
element of composition of being shown in this drawing 15 is producible by the following methods. On 
first, the surface of the n type silicon substrate (n form silicon wafer) (specific resistance is 0.01-0.03- 
ohmcm) 603 of the plane direction (100) in the state where the ohmic electrode 604 on the back was 
taken. Constant current anodizing is performed in the mixed liquor (the mixture ratio is 1:1) of a 55wt% 
HF aqueous solution and ethanol, and the porous silicon layer (henceforth a PS layer) 602 is formed. 
During anodization, the optical exposure of the sample face is carried out with the tungsten lamp of 
500W. The thickness of PS layer 602 is about 3 micrometers. Vacuum deposition of the Au film is 
carried out to the surface of produced PS layer 602 (10 nm in thickness), and a diode is formed in it for 
this between the ohmic electrodes 604 on the back as the Au film electrode 601 by the side of the 
surface. 

[0054] Positive voltage V ps is impressed to the Au film electrode 601 of this diode according to the 

power supply 605, and an electron is poured into PS layer 602 from the n type silicon substrate 603. 
The current in that case is I ps . In that case, since an oxidizing zone exists in the surface of PS layer 

602, as shown in the energy band figure of drawing 1 6 , field intensity is as strong [ since PS layer 602 is 
high resistance, most impressed electric fields have been built over PS layer 602, but ] as the surface of 
PS layer 602. The electron poured in from the n type silicon substrate 603 runs PS layer 602 towards 
the Au film electrode 601 side, and goes to the Au film electrode side. And a part tunnels the Au film 
electrode 601 by the strong electric field of a there, and the electrons which reached near the PS layer 
602 surface are emitted to the element exterior. 

[0055]Although the semiconductor substrate which constitutes an electron emission element from this 
example is used as a silicon substrate, this invention was not restricted to a silicon substrate and all the 
semiconductors that can apply anodization can be used. Namely, IV(s), such as germanium (germanium), 
carbonization silicon (SiC), gallium arsenide (GaAs), indium phosphide (InP), and cadmium selenide 
(CdSe) Fellows and III-V Many of simple substances, such as fellows and II-VI group, and compound 
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semiconductors correspond to this. 

[0056]According to this example, the advantage that unnecessary large-area-izing with simple element 
composition is easy for the complicated process that the process of forming a thin insulator layer is 
unnecessary, and fear of a dielectric breakdown is small is acquired, and an above-mentioned problem 
can be solved. However, since the electron emission element in this example may function also as a light 
emitting device according to "Shingaku Giho, TECHNICAL REPORT OF IEICE., ED96-141" (1996-12), 
For example, if the photo conductor of electro photography is made to counter, luminescence will 

' irradiate with a photo conductor directly and will check electrification. However, since an electron 

emission element does not need to counter a photo conductor in order to perform anion generation in a 

. shield in this example, the aforementioned problem is avoidable. Similarly according to "Shingaku Giho, 
TECHNICAL REPORT OF IEICE., ED96-141" (1996-12). After carrying out rapid thermal oxidation 
(RTO:Rapid Thermal Oxidation) processing of formed PS layer 602 in 1000 ** and 15 minutes, when 
vacuum deposition of the Au film is carried out to the surface of PS layer 602, it is also reported that 
the amount of emission electron increased. Leakage current decreases by oxidation of the surface of 
PS layer 602, and this is considered because the electric field effect inside an element increased. It 
cannot be overemphasized that the electron emission element which performed such [, of course ] 
processing is also applicable to this example. 

[0057]To the electrification unit (for example, electrification unit of composition of being shown in 
drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 15 , 
and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh printers: Type 
800) is electrified in -700V, As for the value more than a background level, as for neither, ozone and 
NO x were detected when measurement of the ozone level in the electrification unit circumference at 

this time and NO x concentration was performed. Compared with the electron emission element shown in 

the example ( drawing 1 1 ) of Embodiment 6, or the example ( drawing 13 ) of Embodiment 7, the frequency 
where the dielectric breakdown of an element happens was remarkably low. 

[0058] [Embodiment 9 (embodiment of claims 10 and 11)] The embodiment of the invention which relates 
to claims 9 and 1 1 next is described. Drawing 17 is a figure showing one example of the invention 
concerning claim 10, and is a sectional view showing another example of the electron emission element 
used for the electric charge generator (for example, electric charge generator of composition of being 
shown in drawing 4 or drawing 10 (electrification unit)) of composition of having been shown in 
Embodiments 1-5, and the numerals 91 1 in a figure A lower electrode, 912 is an electron emission 
member and 913 is an upper electrode. The tantalum oxide (Ta 2 0 5 ) film 912-1 which has a thickness of 

300-500 nm by which this electron emission element was formed on the lower electrode 91 1 and the 
lower electrode 91 1, It is the electroluminescent element (EL) element constituted with ZnS film 912-2 
which has a thickness of about 500 nm formed in the upper part, and the upper electrode film 9J3 which 
consists of gold (Au) which has a thickness of about 10 nm further formed in the upper part. Detailed 
explanation is made by "applied physics, the 63rd volume, No. 6, and the 592-595th page (1994)" about 
the material of such an EL thin film, and electron emission operation. 

[0059]Next, in the example shown in drawing 1 7 , the switching transistor of an electron emission 
element explains the drive voltage waveform impressed to the lower electrode 911 in an ON state based 
on drawing 18 . In drawing 18 , ** is DC potential currently impressed to the upper electrode 913 913, i.e., 
the upper electrode film which consists of gold. ** It is the potential impressed to the lower electrode 
911 in an electron emission state. In the bias shape voice to which electronegative potential is 
impressed as lower electrode potential ** to DC potential **, it is generated by the hot electron in the 
film of ZnS film 912-2, tunneling of the upper electrode film 913 which consists of gold is carried out, 
and this hot electron is emitted outside. It is shown in the aforementioned "applied physics, the 63rd 
volume, No. 6, and the 592-595th page (1994)" that a pulse shape as shown in drawing 19 may be 
sufficient as the waveform of drive potential ** impressed to the lower electrode 91 1 shown in drawing 
18. 

[0060]In this example, since electrifying operation can be performed without making the electron 
emission plane accompanied by luminescence counter a charge body, even if a charge body is a photo 
conductor for electro photography, electrification potential is not reduced. The electron emission 
element which has the advantage that unnecessary large-area-izing with simple element composition is 
easy for the complicated process that the process of forming a thin insulator layer is unnecessary, and 
fear of a dielectric breakdown is small, by this can be used satisfactorily. 
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[0061]To the electrification unit (for example, electrification unit of composition of being shown in 
drawing 4 or drawing 10 ) of composition of being shown in any one of the above-mentioned 
Embodiments 1-5. Apply the electron emission element of composition of being shown in drawing 17 , 
and the whole surface of a charge body (for example, the photo-conductor unit for Ricoh printers: Type 
800) is electrified in -700V, As for the value more than a background level, as for neither, ozone and 
NO x were detected when measurement of the ozone level in the electrification unit circumference at 

this time and NO x concentration was performed. Compared with the electron emission element shown in . 

the example ( drawing 11 ) of Embodiment 6, or the example ( drawing 13 ) of Embodiment 7, the frequency 
where the dielectric breakdown of an element happens was remarkably low. 

[0062] [Comparative example] The example of composition of the electrification unit of the conventional 
corona-electrical-charging method is shown in drawing 20 as a comparative example over Embodiments 
1-9 of this invention. The whole surface of the charge body 1 16 (for example, the photo-conductor unit 
for Ricoh printers: Type 800) was electrified in -700V using the electrification unit 1000 using the 
conventional corona wire 1001 shown in drawing 20 in the same environmental condition as the above- 
mentioned Embodiments 1-9. When measurement of the ozone level in the electrification unit 
circumference at this time and NO x concentration was performed, ozone:4ppm and NO x :0.6ppm were 

detected. 

[0063][Embodiment 10 (embodiment of claim 12)] the electric charge generator of this invention 
explained above, and the electrification unit using the electric charge generator, In the image forming 
device which forms an electrostatic picture on the image support which is a charge body, transfers £his 
visible image to a transfer material, and forms a picture after developing and visible-image-izing this 
electrostatic picture, A means by which the image support which is a charge body is charged uniformly, 
or a means to form an electrostatic picture on image support, Or it is the best for considering it as a 
means to transfer the visible image on image support to a transfer material, or a means to discharge 
image support, and using, and offer of the image forming device with which generating of discharge 
products, such as ozone and NO x , was reduced is attained. 

[0064]Here, drawing 21 is a figure showing one example of the image forming device concerning this 
invention, for example, is the example which used the image support 21 which is a charge body about 
the electric charge generator (electrification unit) of composition of having been shown in either of the 
Embodiments 1-9 as the electrification unit 22 charged uniformly. In drawing 21 , the numerals 21 are the 
photoconductivity photo conductors of the shape of a drum which is image support, and around this 
photo conductor 21, The electrification unit 22 uniformly charged in the surface of the photo conductor 
21 and the electrified photo conductor 21 are irradiated with the write light LB, such as a laser beam. 
The electrostatic picture on the optical write in device 23 which forms an electrostatic picture, and the 
photo conductor 21 is developed with a toner. The electric discharger 27 grade which discharges the 
residual charge on the cleaning device 26 from which residual toner, papeKpowder, etc. on the developer 
24 to develop, the transfer device 25 which transfers the toner image on the photo conductor 21 to 
transfer materials, such as a transfer paper, and the photo conductor 21 after transfer are removed, and 
the photo conductor 21 is allocated. The anchorage device 29 fixed to this image forming device in the 
photo conductor 21, the feeding part 28 which feeds the transfer material P to the transfer section 
between the transfer devices 25, and the toner image transferred by the transfer material P is formed. 
In the image forming device of composition of being shown in drawing 21 , Since the electric charge 
generator (electrification unit) of composition of having been shown in either of the Embodiments 1-9 is 
used as the electrification unit 22, the photo conductor 21 can be charged uniformly, without being 
accompanied by discharge phenomena, such as corona discharge, and generating of discharge products, 
such as ozone and NO x , can be reduced. 

[0065]Next, drawing 22 is a figure showing another example of the image forming device concerning this 
invention, for example, is the example used as a means 32 to form an electrostatic picture on the image 
support 31 which is a thing to be charged about drawing 8 and the electric charge generator of 
composition of being shown in 9. In drawing 22 , the numerals 31 are drum-like image support and around 
this image support 31, The electrostatic picture on the electrostatic picture means forming 32 which is 
selectively charged using an electric charge generator in the surface of the image support 31, and forms 
an electrostatic picture, and the image support 31 is developed with a toner. The cleaning device 35 
from which the developer 33 to develop, the transfer device 34 which transfers the toner image on the 
image support 31 to transfer materials, such as a transfer paper, residual toner, paper powder on the 
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image support 31 after transfer, etc. are removed, and the electric discharger which discharges residual 
charge on image support 31 36 grade are allocated. The anchorage device 38 fixed to this image forming 
device in the image support 31, the feeding part 37 which feeds the transfer material P to the transfer 
section between the transfer devices 34, and the toner image transferred by the transfer material P is 
formed. 

[0066]ln the image forming device of composition of being shown in drawing 22 , By using the electric 
charge generator of composition of having drawing 8 , a signal electrode as shown in 9, and a scanning 
electrode as the electrostatic picture means forming 32, Since an electrostatic picture can be formed 
on the image support 31, without being accompanied by discharge phenomena, such as corona 
discharge, generating of discharge products, such as ozone and NO x , can be reduced. Since 

electrification and image formation of the image support 31 are simultaneously performed using an 
electric charge generator, the image forming device of composition simpler than the composition of 
drawing 21 can be provided. Since an electrostatic picture is formed using an electric charge generator 
in the composition of drawing 22 , if an electrostatic picture can be held, as the image support 31, what 
laminated the insulation layer and the dielectric layer can be well used on cylindrical rodding (electrode). 

[0067]A means by which image support, such as a photo conductor, is charged in the image forming 
device concerning this invention, A means to transfer a visible image (toner image) other than a means 
to form an electrostatic picture on image support, to a transfer material or an intermediate transfer 
body. It is [ the electric charge generator of composition of having been shown in either of the 
Embodiments 1-9 as (for example, drawing 21 and the transfer devices 25 and 34 of 22) ] good also' as 
composition to provide, and in this case, Good image formation which ozone in a transfer section and 
generating of NO x are prevented, and it becomes it is uniform and possible to perform uniform transfer, 

and does not have inferior transfers, such as a transfer omission, can be performed. In addition to this, 
the electric charge generator of composition of having been shown in either of the Embodiments 1-9 
can be used as a means (for example, drawing 21 , the 22 electric dischargers 27 and 36) to discharge 
image support. 
[0068] 

[Effect of the Invention]As explained above, in the electric charge generator concerning claim 1. The 
electron emission element which emits the electrons which gave energy by the electric field inside an 
element, Have a means to introduce the gas containing an electric electronegative gas, and a control 
means which controls the anion by which it was generated with the electron emitted by said electron 
emission element and the electric electronegative gas molecule, and as said control means. The electric 

field is characterized by the portion more than 6x10 6 V/m being 10 micrometers or less using the 
electric field between a charge body and an electron emission element, For the composition which has 
composition which electrifies a charge body with said anion, generates an^anion using the electron ^ 
emitted from the electron emission element, and electrifies a charge body, In order to generate an 
electric charge, it is not necessary to use discharge, and the compound by which it is generated for 
ionization can be lessened dramatically. If not less than 10 micrometers of portions more than 6x10 

D V/m exist in the electric field between a charge body and an electron emission element, a possibility 
that corona discharge and spark discharge will arise will come out, but. In the electric charge generator 
concerning claim 1, since the electric field between a charge body and an electron emission element is 

controlled and he is trying to set the portion more than 6x10 6 V/m to 10 micrometers or less, it can be 
stabilized and a charge body can be charged. An electron emission element does not have a problem, 
such as damage to the tip part by the local rise in heat by concentration of emission current, and an ion 
bombardment, but long lasting and stable operation can be performed. 

[0069]In addition to the composition and the effect of claim 1 , in the electric charge generator 
concerning claim 2 as said electric electronegative gas, It has composition using any of oxygen, a steam, 
halogen gas, SF 6 , carbon dioxide, NO, N0 2 , S0 2 , S0 3 , HN0 3 , and the N 2 O s , one, or the combined thing. 

Although the electron affinity at the time of becoming an anion is an electric electronegative gas greatly, 
in order to still ionize and to stabilize, since most is a closed shell molecule, it is difficult for these gas 
molecules to capture an electron. However, it is known that it will be easy to become an anion by 
clustering of a molecule, therefore an anion can be formed more efficiently, and, thereby, electrification 
becomes possible efficiently. In particular, the combination of a steam, carbon dioxide, NO, S0 2 , and 

oxygen ** is comparatively stable, and electrification becomes possible efficiently. 
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[0070]In addition to the composition and the effect of claim 1 f in the electric charge generator 
concerning claim 3, it has composition using any of oxygen, a steam, and the carbon dioxide, one, or the 
combined thing as said electric electronegative gas. In simple electrification of an electric discharger 
etc., the combination according to claim 2 may be sufficient, but. When using for the process of electro 
photography, a problem may arise, and since especially substances, such as NO, N0 2 , and HN0 3 , form a 

low resistance portion in a charge body in the form where moisture was collected at the time of 
electrification, in the photo conductor for electro photography in a charge body, image flowing etc. may 
produce them. Like claim 3, since generating of a new compound can be performed very small in the 
electric charge generator of this invention, if these gases are not introduced from the beginning, the 
nitrogen gas emitted by especially discharge and the substance resulting from NO x from oxygen do not 

arise, but it can prevent adhering to a photo conductor. 

[0071]In addition to the composition and the effect of claim 1, 2, or 3, in the electric charge generator 
concerning claim 4, the surface has composition which has a portion of the metal covered with the oxide 
film at the electron emission plane of said electron emission element. Although it is known that what 
attached and heat-treated Cs thin film to the oxide film on metal has a dramatically large secondary 
electron emission factor, Si which enlarged aluminum and doped quantity and made them low- 
resistance-ize as metal in this composition, Since it is considered as the electrode by the side of plus of 
this metal part (conductive part) using Mg etc. and electrons are efficiently emitted using the Malter 
effect by that oxide film and Cs thin film, an anion can be created with very large electrons and 
electrifying efficiency can be raised. r 

[0072]In the electric charge generator concerning claim 5, it adds to the composition and the effect of 
claim 1, 2, 3, or 4, Said electron emission element has two polar zone, when one polar zone is used as a 
scanning electrode, constitutes another polar zone from two or more signal electrodes, and considers it 
as the composition which can make the signal electrode of this plurality another potential. Although the 
electric charge of the portion which does not make a photo conductor a picture after being uniformly 
charged with an electrification unit is missed by photoconduction operation of a photo conductor in the 
usual electrophotography process, In the electric charge generator of claim 5, since only the electric 
charge of a required portion can be electrified in a charge body with a signal electrode and a scanning 
electrode, generating of the compound accompanying electrification decreases more. By furthermore 
using the electric charge generator of claim 5, the simple image forming device which excluded a 
scanning structure of the laser usually used and optical writing means, such as an LED array, can be 
created. The image forming device using the image support which consists of a mere dielectric instead 
of a photo conductor is producible. 

[0073]Since it had composition which has a means to heat the electron emission plane of said electron 
emission element in the electric charge generator concerning claim 6 in addition to the composition and 
the effect of claim 1 , 2, 3, 4, or 5, At the time of intact, the temperature of an electron emission plane 
serves as an elevated temperature compared with the gas of the electrification unit exterior by the heat 
transfer from the radiant heat and the heated gas from the heating method of a heater etc. A steam etc. 
can prevent condensing to an electron emission plane and reducing electron emission efficiency by this 
at the time of intact, and improvement in electrifying efficiency is attained. 

[0074]In the electric charge generator concerning claim 7, in any one composition among claims 1-6, 
and an effect, in addition, said electron emission element, Since it had composition which has MIS 
(metal-insulator-semiconductor) structure, and it is a simple structure where an element is filmy, 
productivity improves that large-area-izing is easy and tends to produce a surface state electron 
emission element. Since there is no big influence in an electron emission characteristic and it is hard to 
be influenced by environmental gas even if an interface state with the element exterior is stable, and the 
surface of an upper electrode pollutes by adhesion of a controlled atmosphere and the work function phi 
changes, electrifying capability is stabilized. 

[0075]In the electric charge generator concerning claim 8, in any one composition among claims 1-6, 
and an effect, in addition, said electron emission element, Since it had composition which has MIM 
(metal-insulator-metal) structure, there is no necessity of using a substrate as a semiconductor 
material, and since it can form even on glass, long-picture-izing, large area-ization, etc. can be 
performed cheaply. 

[0076]In the electric charge generator concerning claim 9, in the composition and the effect of claim 7, 
in addition, the electron emission member of said electron emission element. Since it had composition 
which has a semiconductor substrate, the porosity semiconductor layer which porosity-ized the surface 
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of'this semiconductor substrate by anodizing, metal thin film electrodes formed on this porosity 
semiconductor layer, and an ohmic electrode formed in the rear face of said semiconductor substrate, 
The advantage that unnecessary large-area-izing with simple element composition is easy for the 
complicated process that the process of forming a thin insulator layer is unnecessary, and fear of a 
dielectric breakdown is small is acquired, and the productivity of the further electric charge generator, 
low-cost-izing, and stability improvement of electrifying capability can be planned. 
[0077]In the electric charge generator concerning claim 10, in any one composition among claims 1-6, 
* and an effect, in addition, an electron emission element, A lower electrode and the tantalum oxide 
(Ta 2 0 5 ) film formed on the lower electrode, Since it had composition which is the electroluminescent 

element constituted with the ZnS film formed on the tantalum oxide (Ta 2 0 5 ) film, and the upper 

electrode formed on the ZnS film, The advantage that unnecessary large-area-izing with simple element 
composition is easy for the complicated process that the process of forming a thin insulator layer is 
unnecessary, and fear of a dielectric breakdown is small is acquired, and improvement in electrification 
unit productivity, low-cost-izing, and stability improvement of electrifying capability can be planned. 
[0078]Since it had composition which electrifies a charge body with the anion which is provided with the 
electric charge generator of any of the claims 1-10, or one statement, and is emitted from the electron 
emission element of this electric charge generator in the electrification unit concerning claim 11, The 
electrification unit by which the same effect as any of claims 1-10 they are was acquired, and 
generating of discharge products, such as ozone and NO x , was reduced, and generating of abnormal 

discharge was prevented is realizable. ■ r 

[0079]In the image forming device concerning claim 12, an electrostatic picture is formed on the image 
support which is a charge body, A means by which transfers this visible image to a transfer material, and 
forms a picture, and the image support which is a charge body is uniformly charged after developing and 
visible-image-izing this electrostatic picture, Or a means to form an electrostatic picture on image 
support or a means to transfer the visible image on image support to a transfer material, Or an electric 
charge generator of any of the claims 1-10 or one statement as a means to discharge image support, Or 
since it had composition possessing the electrification unit according to claim 1 1, the same effect as 
any of claims 1-1 1 they are is acquired, and the image forming device with which generating of 
discharge products, such as ozone and NO x , was reduced can be realized. When an electric charge 

generator is used as electrostatic picture means forming, an equipment configuration can be simplified 
and low cost-ization can be attained. 
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[»#J3U] WfjRJS 1, 2*fctt3EtWtflf»48I 20 
(C&^T, 

fio 

[ff*Jl5] 2, 3*fcli4St»tiSfM 

«BU:*i^T, 

t^TlSi t Sr^tati-S^^^Bo 30 
[M*JS6] »#JSl, 2, 3, 4*fctt5 8Btt©«.«f 

3§£^BK*5^T, 

«W58£§SBfc*^T. 
SMBB^-tttHBT-tt, MI S (£JR 

[W*JI 8 ] ffljRJS 1 ~ 6 co 5 *>co<Bi4xA^ — :>ldfE«cco 
«B»£«Bfc:*s^T, 40 
WEB^-JScttiSf^te, MIM (&JS-«6i^fls:-^JS) flf 
itSrWi-Sr ££**&£ -r5Bffiff8£gEBo 

l»*JS9] »JfcB7E*0>BB*£§SBfc:l3^"C, 

[»*JS 1 0 ] SBjftil 1 ~ 6 co 9 *>o{Bj;ft,ri>— ojcEB 
Wt^tiil^V^T, 50 
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i&Ztltzf^fjV**-*^ K (Ta,O s ) IK£, fifjfB* 
l'*****^ K (Ta 2 0.<) BLtfc»f*£*tfcZnS 

«:»»i:i-*«ffif38*afiB. 

1] tt#«#fc»Bi-3BB36BK*svvT\ 
mi#js 1 ~ 1 0 0 ? ■fcwmixa*— oicrettw«ar$6£s 

BSr«^., BBWB£SSB<OB**mB^*»e>ttHi<**L 
$ A f * v (c J: 9 &?$mffc Sr $ -tir -5 r £ * #® £ -f 

[IH#J*1 2] tt»B#^fc5»ttf*#±i;:ttBiIift& 
JfcfifcU RIMtfSB&SBLTisr&ffeflsLfcB, ttPT^L 
KiSfiWl^L, nB«:^-^«BiB^fifi;SEBU^ 

<^T, 

BBBfr^fcaBm«rt*«r*&-K:*?Bi-S^S, Sfc 

»4, &&ftW.$:WmirZ>^Wct LT, »*JS 1 ~ 1 oeo 
? *>coHix^-o(cE«com^^B. *>Sv>»4, W 

[0001] 

ffl^Tte^m^^ffii-^^m^B, XV-*0>BWB£ 
£Bfc5^ttWBS£fi«:ffl^fcamJ!L yi)^, 77 

[0 0 0 2] 

t»4, ^«^Bco«tm»-j; v )%±-tz>m.mmktfa (no 

[0 0 0 3] ee*, 77?->^, 

«flftt*-C«>5«3fe*Sr»IP«-rs«F«4RBK:»4. =n^- 
^m^, n-7*??®S§, ^9->^m^, H<*:^®««*s 

L^L, ^n^-^m^fi, %^X'<D 

< co^-y^S.^NO. Sr38^i-6tv>^Bas^*,5 0 * 
c:T';:cDffl)ii&ft?&-r Ca]x.fi, ^--yvcT)^^!! 
*ffi»i"SJ:5tUfc3o^#«»^»B11sp9- 1 1 4 
1 9 2*4*«KKB-£*I,TV*.5. rc0 3Dtff^|i > 



3 

#J£lC*fB1^4 0~5 0 5 * D V Urn) (DV-i\^m^ 
XWCm&ft b w t ic J; 9 *yV<£>Sg£ft& 5 0 %£tTfc 
i£»LT^S„ !Rf^¥6 - 3 2 4 5 5 6-5§-<&$8lC 

tt, CM^<D3;fr£iatf£ ^K&B^ftfc&Jflgtt:.!:, 

W(K?S5lS:SriS5fe6C. tic J; «tttJSJx55J-/V*W 

[0 0 0 4] -*\ o-7^«|g(i, *<I*^^BS5 6 
-9 1 2 5 3 ^$RlC|5«c^tbT*3 <9 , «A/Kltft 

ftbttntzlto. f/>'»*4Sr*1lfl:'>i!e<T?*, * 
2 9 8 3 7 $*LT*S0 , »«*!r*#5!W> 

[0 0 0 5] BflsffirmSif*. *< n^mSS5 4-5 3 5 

- 9 4 0 7 7 *^«»dJ4. !6*»tf±(c*k**ffiSr, ft 

<blc N #H¥6-7 54 5 7f4ril;ii 1 ^SSsi&ie 
500~3000ti m(C^:fe-r 5 C t K 

TV>3. ^l¥9 - 2 4 4 3 5 0#^fflfCtt, «^Sffi 

^tt^„ iH?9-l 1 5 6 4 6#^$8{C»4 X 2pE 

[0 0 0 6] $bic N «fa<C«fft***fflV^yt'b<Oi: L 
T, »M-?8 - 2 0 3 4 1 8#-at$RlCJi, 7-T>®H* 

fc, 1 3 7 2 1 5^^tC(i, Vm&£.fflW 

m** 1 &5E*>5V>tt: 2 j^TctCiB^J LtM Lfc®W$S 

3«flM6£»iWe<ftSivC^S. bibles*:, »M¥9 
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- 9 2 1 3 0 9&4R£tt, 1 fcyzb 

±tB«ffi*±M» * *i*{M«± less**-*- 3 1 # 

-tZ>?4*— KtttffjftU R*W;*— Klcig^-f 
Bl»Pi-4 r t (C «t o TffiT- 1 L < I4*ffi Srtttti*- 6 J; 5 
KtilJ* k-tZ n,ffift$imm®. £ *tT V * 

•5, ^tl^Sfc, M2 0 0 0-4 7 4 5 7f^C 

[0 0 0 7] 

4 19 2 ^SB^WRJ 3 ? 6-324556 ^$BtCfE*£ 
Ctl4T-#S7)5, ^-/V5S«SJ(4, »$#{fca<£t5fc 

[0008] o-9Wm»f*, ««flf«*«;rofc*!)^-y 

V^ffl«*«*>5. ^7->«®S(4, »«^F«*^CDfefe 

[0 0 0 9] Wi*«>«W58ife«^, **t*rfflv^#«» 
50 <S«llc/j;sct*^(0>cjft«:<flrUTV'»5 0 ®3tfls: 



5 

VT* 1 0 (imf*5i 6X10" V/mW±(73giJ^S i 

^oi, « j f-*kmastcttflf*fls^»jaiHro#HSii4»p ) «)«[ 

5 ••T-ttam^-Ji co^Cni, fflH* (dig - § 
[0 0 1 Oj *38Wtt±JBf£*S*wiaiJB^4r*gt-j-5 

gfost^t, ^m^j*^f6]±, ^mtg^co^^tt^ 

[0 0 11] «fc Oftl^jfc^sfc, »*JSUi«53BW 
#* 2 fc« ft^rofttiasft^wM 
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^S^rtl«i-5r t^S^ti-So W**9^«538W 
io roi6j±, hit. &tttff««*<o£jfc*<fera]±«:ig4 

%im<n£.mm<Dfa±, i&a* Hb, &t>*?$ 

[0 0 12] fit#JjU f/yROtNO 

«firoft*MIKb, ^m^^or6j±, w 

[0013] 

40 LfctmtfoS, 

[0 0 14] »*JS2l^iR5«ffif38^SgBTtt, ffi^JH 

mm, fr.m%. ^o^w, sf,, -ge<b^*, n 

O, NO,, SO :> SO,, HNO,, N 2 O s CO ^ *,<73{5J 
50 co-efcS,, 
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[0015] »#*4fc«5«wiB£fg«-eii, m*m 

«ffi$8££lfiT-i4, SMfcJSi, 2, 3*fc»i4(cfE«6co 
«fig(cAp^T, BtJfem^jftWiif^f4 2ow?Mig(5£ ; ft' 

fetll»**6fc«5«ffif«^»«-C«:, WfJfcJKl, 2, 10 

[0 0 16] m*«7fcffSttffi*££cB-Cf*. |g*3l 
l~6W9*>£OfSI^-o(Cfam<75«fi!cl-*Px.T, HiJfE 

*^»ffl*^-tt» mi s~*&m - - *mm mm 

tiSfiiifT-li^ fS*«l~6<0?*,(7)f5Itt*> — 

mm.(offimzmx.T. msmmtim+t** mim(4 
m-nem&—&m ant**-*-**** Lfctwtfe 20 

So 

[0 0 17] $ bJ-8**J5 9»c:^5®W^±Ke-CI*, 

w*Ji7{ciE«cro«^(cAp^T, Hfjiam^«cta^?-ws 

^ttUJ«J*t«, 

ts&fc&Jif^ 4 0 #tums Ltcgrum^mw-m t , 
siBT-fi, »*js 1 ~ 6 <d 0 -ibcomtifa — ^icmmcom 

J&tcAp^T, miaa^SJcttJ^^fis TgGm^i, fltftBT 30 

Bit, MI5^ V^/M-dr K (Ta,O s ) flgJrtc:^/* 
^fcZnSit, fflSEZ n SIK±l£fl2j*$ftfc_kSi$ffi 

lo o i 8j mxmi i fr#.5^m^B-eis, 
~i oa>~>ir,<o{5!tifr— ^cftMnmfirftQi&m&m 

5, 40 
[0 0 19] fpfjfcJSl 2 fc« 6 fe^ 

Si LT, gt#iS 1 ~ 1 0 (D o *,rofpj^— otc|5«c<0 
ttffi*B&i£ft, *>5W4, W*JSl 1 fE3&<7>#«^B£ 
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[0 0 2 0] 

[0 0 2 1] [XftSflgftgl 1 (fljfcJg i, 2 . 11 (0%M 

mm) ] e i tt*«w(^2,m^^BSr^m^s^ 
ffl^fc«fift«**i-«*ijiiflH"c*)5. in i iZTfi-mm 

t, ^«*i4ro±iiM^fv^i (gffiiftlft 
Jl) l-li*54xfc^TLK^«fls:® 5 t , #?LS¥^S 5 

l Oicffi-TSt, (&i!gfi;&J§) 6 tic J; 9 

iBffifwi oicamwAtt^fr^-^tf^f^^igA-rs^© 

lP^om#SrfflV\ -?-<75t;#t46 x l 0" V/mJW-h<£> 

So 

[0 0 2 2] 4 9 f¥ L< iii^S £ , m 1 Id^-f^figom 
ffif»^SSfi (^m^B) fc*sv^Tf4, ^fl4(OliF 

19 IE (+) o®ffi$r3UP-rs^ tlc<t 0, 4 Ki. 

tf^ftAJixS. **«s:^4<73S*ffitt}fg|if6#g(c 

s^Hfc &nm*mtem 5 k <t 9 sj&fit t * o t v > z> t. 

®<lg6$r h V^/UUTm^F-Afettl^ 1 O^SBlcm^ e 

•^^tB^tL-So wW*J:tli$ti.rt®^-e ^J;«3, te^m 

roRI, Sf^«i*:7ffli|wmil7 a 
(C(4y<^r^®i!i9 (CJ; 9iE ( + ) <D^<^ r^.«/E^Rl 

PJiSL, 7 »4-r-f^ (-) (C^m-t-^o 

[0 0 2 3] r<D±3K*»W«a«ffi»£3S« («f« 

tt**«c7 ir«^ta^lM<7)m#(r6 x l 0 s 
V/mtl±<Dgp^5 1 0 v m.£l±*R5E-r5 =>n^ 
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'<<<TXWM9{CJ: iJf&HlPLT, 6xio'V/mK± 
(DUfttf 1 0 m mUlTir&SJ: pKLT^Sfctf), 3c£ 

[0 0 2 4] ir>5X, ilBomm^ft^^ttt, « 

^o^, SF tl -mt)%m, NO, N 10 
O,, SO., SO.,, HNOj, N s 0« <T>0 *5<73(pI4x*»— 

S. ^4xfjC0^,($:^-^li, A^^K&ofcSi-grrofl;^- 

>-<fc L^^ei-5/c*t.fC(i, IS £ A/ if *s^ja^-c*>€> 
fc#®^£ffli3I1-5<£>f4MliLl\, LjJ»U m-tot?* 
9 4 9 ^ ^Mft Jf>-Tv> - 1 7>s*p btvXI^-5 

(#J;U4\ -CV^-^y h±<D*-A^--^ (http://d 
bs. c. u-tokyo. ac. jp/labs/nagata/shosai. html) 3fX®F 

5. Wfc, Tk^m, no, so,, B£id, 

^£S£, 23 (1), p. 37-43 (1999) "(C 
[ 0 0 2 5 J ^(C^^^^Sg^iJir LT, HI 1 \Zifrtm 30 

'&mmm3 : ^^</^j-> (w> 
tcfig^) 

• #7l«¥igf«l5 ;«/!)3V (SI) 

• 5 &m?mm&mm ■. s i o 2 

• »BS1W£J16 : & (Au) 0¥£iS*)15nm) 

• ffil^mft: 7 : ij&ittt^- K7;W^ h=>— h LfcTA- 40 

• «ffl( 8 , 9 : mmmm 

• ftRttffi&ttffi«4fe£>MM( : 1mm 

[oo26] ±.m(oikft-cWimm& 7 zmm-tz t # , 

7 i: «^&tti^^ 1 Rfl<o£ffl 1 o \zmA Jti5 
^ttiLX, *6*4N(D»?Si:g3gS r jg^.UT^Lfc 
-&fiJc£^i:*s£gu ~$Hfcj^Sf, NO, NCS-tllf 

• »«W*£8tBH22tt:*itt 5 ^/yftSsoiN o» « 
^Wiil^^tTofci: r ^-ftlt^i/^, NO.tt 50 
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W6X 1 0 6 V/mJ£jL£tC/«£SlCte, ii^o 
W^tST'liffi^tOiffiEE^TjM-t^^i: r. cofitKteig Lft 

5 tc, [3 2 i^i-t^iom^tbs?^ 1 commmm e ± 

(Cjtt^l 0 u m<D &&<OV <>{■*— 1 l^a^Lfc^-g- 

14, 5kvt««iu ®^i6^e*«fift«$*v 

[0 0 2 7] ft|i*5BW^«5«^3B*iii« 

^3tcoS7fe(*T?fc6, HI 4 ^^-f «fifco«F«K«ro9«J-c 
14, ->-/U Kl 0 2 (DA-T ^V^fig^P^gI5 10 7 |*j fc, 
1 0 1 L, gJS5 10 9 ^>e,coffiffiz)S 

^^^=¥-Sr*iJ»i-5.^Si: LTco«®i 0 3 7)«fl^ 

tb^-T-i o ico®^tas{c*fi6]LTia«i$fLT*5ti % 
^roii i o 3 temmmnmm 1 o 4 id^s^xv 

Lxii, tSi oa^ftffltsMic, m^fetb^-T-i 

0 i rot^ttttlBi >—/u h'10 2 wM(ci®i®^se(i l 
HffiMSr^-^.5^ffi"bfc») , mH l 0 3/is^^nj^i: 

^^icHl^w^^-i o 5&%#.<Dm 
ASS. l 0 6 (4i^M7 r v^JEtt*fls«*&#ia:* if <o« 

^ii o a-^mx'h <o , A-r^>±^c^p B ^i 0 

1 0 2<nfk4*^&$£mU\ 0 7<7)^pg)5|i, ig[A$ 

ff^ LX^Sc 
[ 0 0 2 8 J 5 I4E] 4 Id^-fW^om^f^^^B 

•t-ISB&WSiaXfo 9 , l214 , co^^-2 1 H4TSBHH, 2 

1 3tt±ffljtts-e*>4 0 f&mmtti i 2i4, p®^ 

i#l2i2-ii, Z<o±.mz.Mf&isfr1iLP- 

*l212-2t, M»-^cO±Si5tc:^$HfcN- • M¥ 

m-&m2 l 2- 3 i:Xf#^ii^$^^x^^5 <> :nt>oPl* 

i*!212-l, P' S^igfrJl 2 1 2 - 2 , N--ffl 
¥*«£Ji2 1 2-30W^ir LXJ4, ^!)=y, 

lfe>tt5 0 &^ig^SOJSI?i:^-r y T«ffi«, PS* 
ifti2 12 - 1 K—%tn mX 1 0"~1 0" c 

m \ P" lM»l2 12-2«5AtlO"~l 

o'"cm- 3 , N- m*mftm2 1 2-3^ssc+A~ie:ir 
axi o"~i o=« cm-'Sflf^aa^sHs. 
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[0029] z.<Dmifo&i\z&^x* T&nm2 i i(om 

ttflfilcfcl^Ttt, Pffi*»flcJl2 1 2- 1 4rN--«B*W 
*I2 l 2 - 3ttiBx<-f , p- M¥9H* 

M2 1 2-2a>««ift#|C:fc5l^-C\ 3S«#(£«fc f9T'<7 

IC LT@:-5 0 -o(^f f ^ P NS^(7)illff t: J; o r 
anil (m^^—it) Zivtzb-tZk, z<nn*te*- 

1 0 B V • c m" £X±<DmmR<Dm{c&- So CiCDj;? 

>-) a*NT * S^g#:/f 2 12-3 (DmmX *) «fc < ± 

^ ^>o 20 
[0 0 3 0] B6ttia4^i"«^«W*iSS 

mttmm, 3 o 2 « pa^*«:«« 3 0 3 tsit* n 

* I^i^Kyy^, 3 0 4li7/<7^xH«S: 
igrl"P- ^»flc«g« v 3 0 5«Jfti|»K % 3 0 6fiP' 
*i«!:«t8*--Sy^t«, 3 0 7ll^ayh*- 

3 o 9 amm. mmxm^ti 

T, IIWC^W^lTIl 0iJ*liS i, Ge, 30 
GaAs, GaP, AlAs, GaAsP, A 1 G a A 

s, sic, bp, ain, y^-Y^^^^mm^jm 

®JS3 0 7<D$mt Ltlj;, W^teJCA 1 , Au, La 
B 6 W^— «fctofottTl^SWIEPffi*«»«cfc»L,T^ 

[0 0 3 1 ] 7 ^rfflV^TE)6 ^^^Hffi^iJcD® 

^<7)M'C7/N7yyxTO^eitc^a 
«9, Pffi^**^*V^tt^»^^ y TT?fcofc«^S: 

♦SiP-^^fiJS«t <9 fcilSd^i^^^— #*:£<ft!9* > 3 
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[0 0 3 2] «±(D.t 9*«^fe*5flf*Sg«*fflV^ 
tHP 1 OS^lfti 1 6(C*tUT^raPHM(+T*t 

ho ::t\ Wx.tf»A*ti5ftfli:|iaftt*>5<)«)i 
BUictevvc, ffl;^«ctb^-T-i o i o 9 

i0 7rti:^^tifatti^jg:5c ::-ct«i0 3 
iW-T-JSfflSH-T-l 0 lcoPflcomi^J;*), tttusn^« 

^*jV>*?—\Z.mm&tlX^Z> 0 5/-;WK10 2W 

•ten, ttausnsw-T-srwjftii-sfcfefctt, «^*ai 

[0 0 3 3] >B«4NOii*i:a*S:a-frUTf^fifcU*: 
-|Mb«*, NO, NO,tth? 

JE^r» 10 6(cJ:^^t5^«{c»\ igAKl 

0 5^b-f 2j-^^«f|5 1 0 7rt—a£A£jh^ gg^q^c}? 

A >f * vftflg £ £ SH^W^F-fl* 6 * X A 

[0 0 3 4] J: 7 lc Lt^t Lfcft^f ^*y^« t 
#Kttffin 1 0 8tC^l^>oT^it)i-^ r <htcj; A-f 
3i-^SK^«^i-^ 0 4fc, dcoi:#«ctUp i o 8 kW&i 
l*ll6t«:, A'ft^SWl 0 7R**v* 

m«2 1 l 6ffiiJtd/^T^ffiail 2 0^MStitv>^ 
ftttlnio 8*»fo^MBKrtj^5«i«E, StttfttHp l o 8 
tttffffKflsi l 6 tolW<?5«f4M^J: «9 JKfi£$tt5ttl!. 
i-Jc «9 . «[ttlP 1 0 8lZfartX&mLtzfk<i*>ffi7!>m 
mm&l 1 6±.{Z&$t£tlZ>Z. iiaot, &«®<*1 

1 6^^®$ttSo 

[0 0 3 5] B4^*i-«^«^«4«BfC*5V^T 

ttj-r^a^sim^^ i o i sr^ffl-r^fc^, $tikcDn+ 

1 1 6 itt^-»a<B«r*trfijS*5^B*< 

<c^fc*tfifflf«(*:i i eiz^r^mB^muLx hm 
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«/\ 

[ o o 3 6 J tliff) J; o \ZM 4 lc^-t-«figom^^^ 
Blcio^Tii, HrF-ttttiS?^ l o l ^fbjfcfetti&ftfcflrF- 

_h#, ^^>-fi^(c:J;55fe«g|5^«i^9ftilwP^®* 10 

[0037] m i h^i^-im4<Dmmm^7jki-m^(Dm 

0 0) C0«B^$r- 7 0 0 V|C*ftm£-tf-, C<DB#cr)^ 
«$?BJU22i-4ott2,sf-y>-^&LI5NOx ig,!£cDfflij5fe£ 

10 0 3 8] imfaBffi 2 (W*J1 3 , 11 CD 

fi, (c^Lfcfit#^2cDa^:fritT-,£^ 
^ktfibZo -fteio-tb, NO, NO !( HNC&fcD^ 

^cNOx^eH-r 5^«^^if-r, m%mctt%-tz> 

[0 0 3 9] iSfetCA^Ji: LT, iS4N«*if » 

O, NO, ZZtl*:frWt%m-&l.tz&iS,k, ZrtifrbH 40 
O, N0 2 £B&W;L3^<02«3S(7)£^£ffil:U HI 11; 

tezm*&itim* 1 1 7«w<dsmio i;wa 

UffiStft7iSrSSLfc„ ;«t, NO, NCIrt 
^T*^m Lfc:<ft^cD$^mft:(D*B£#t/T UfcJfe 

*, mmmmm^ixtz. no, no^i,^; 
^x^mLtzm^n, mmm-i&matitefr'otz. z. 
<nvbm&tefct-m^^tzk%^i&ii7i*T\?z>yom. 
x-h v , &ttmmtn^nf$<o®yt#.zfx[*m&Mti 
^t^tcsrt^j,^ ft, mno^vtu^—z: so 
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m^tzmn&xmmic%rw,zn^tz®<&, ±m<n2nm 
<D%fc<Dffixxm®mmai£fttz 0 st, n-^m 

[0 04 0] immmm3 m*m4, unnmrn 
m) ] ^ss^ftg-m, m i i£tzi-im4iz7jkLtzffif&<n 

^-tzffii&b utzb(oxhz>„ Mtfrfttemmmt lx 

(4, @ 1 I^TtMotf^^il^^T^ Hrf&tH 
^lw#SfU1l6±(c:, ta-?: K— 

Lffijgjnft^it-fcS i , Mg^Sr>*A-7;*i?£ 

mc^<D±izc smnzm%Ltzmzm<i&mLtz 0 ;m 

*&5&cDj{p]jiimffi<Dk<D,fc "5^®jS/S^ 1 . 5 

[0041] mmmm4 (fs#rg5, ikdxss^ 
(g) ] ^mmmmx^ niSff^i~3o^-rtt^— o 

(cfEttLrcm^lS^B (^fS^fi) cD«j&,;J!jp;i-t, 

X%Z>ffif&k Ufct CD T'fc 5„ ;;t\ H18, |§19,4* 
m^flgcom^^^B (^S£eB) <D-^0iJ^*-r 

^^^BSrffl^fc^«^BW«fiS;Ui0^|l]T'fo-5 o H8, 
9(C*3VAT®^?§^BI4, 

li, ^^9^.S«) 1 2±l<zBf&£titzmmi 3 ir, 
;©i«l 3©l|:«^f;!|i^i 1 4i, i^jg^ 

^i 4<D±\cftm£frm^&mmt l z.mi?titz£iiK*m 

km&-fz>nmzmtz£titz&n 1 oi^ffi-r^tp-* 
com® (»eti) 1 6 tidj; tj^fiic^^, m*\hn<n 
mn\c x <o ^^-z^Ktzm^&i&tiii-zm^tttii 

^UtLTV^, LT, ±|5^P B T 1 0 (;®^A 

tz^^is&wm-rzMm^&zmL, m^wcmm^-i 

r.co®^^H«(c*3^T(i, E18, 9l;^i-j; 5f;, 
W^-^ttl^iF- 1 1 <7P 2 ocott® 13, 1 6 <£> o — JJ 

<nm*m \ 3Sr^fi«iiiL, t,p-^com® (&mmm 
mm) i 6 ^ffl^cDm ^-mmx-mfc u, mas 1 8 j; o 
ft^iiiJaf i 7^^LTii^c<D«-i-misi 6{z%\m£ 

ti-5t,wefcS 0 1-/j;*?*>, IU8, 9t;^-f-«figt? 

w, ^mm i 6 tc-r 5 • t t;<t 

[0 04 2] &l;=ft#:ift&3?li£0iJi LT, H8, 9{c?jk 
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^LT^5c QtiMUKi 8ic<t *)i&&nMl 3 i«ft 
®#S^1 7 rate 2 0 VOWBESrSttPU ^7^fli 

anu fg*«ff (^M^Bimn) i6ittt»7ti 

0 0 ^mOWPSlCL/ct^J^ 3 0 0V0)ffifttES:S 

5:t^ifc, *fc. (t«S«i 6 £«3EttHi 3ffl 

»ttil6^3E (+) £ttS»*K:ttffitttt7&ffirm 
•a^SJ^SrtTofci:::*, ^fht*/^ NO« 

[0043] immmms (»#5 6, 

«0 ] ***»«-Ctt, ftlfe»«l 1-4 CO ^-rtt^ — D 

£ Uhfco-cfc*. 13 1 0fif»#JS6C0-SlJS 

CT«r*i-««Slll(OBrSI2l t^S) <9 . El 4 i: HlflloMo 

aaSr»DS»-r5^ai 5 0SrK^fct(D-efc5 o H4fc* 
0*RftLT^5»fra**>5 o ®T-«Ctti^^l 0 l^iW 

(fc — ) £IB{iLTv>3 0 rerafcfe, t — 
*-l 5 0^fc^«WS»Xt/J0!^Sttfc«#:^fc(O^ 

[0 0 4 4] ***ffi»c:*-t-flftt*S«fc*5^T, t££f® 

#ii6 m?L&. v ^-my p v ^#m<omytw>^~y 

h : ^^^8 0 0) <Dmm±&&- 7 0 0 VtC?$®£ 
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x mm<oM7££'a <otzk r 5, v^ttt^W, no* 
fc c *fi6ffl^{ct-^- l 5 OfcJMIftLfcW* 

^ fc— 1 5 OSrAnSaUTl^*^^ffl^ffijHS$tU 

l o 2-tcot ) cooApf^t^9*ffiSrgg6w^ 

io [0045] mmnme ghi#js7, ii<^njs» 

SB (#Jx.tfl34 SfcttH l o K^i-«j*<z>mffif»±aS 

■ mmmm) > (-ffl^ibixsm^tb^co^jsr^-r 

Ltftgl5 1 2Sr5nmMt, * I^CD±(c;*^ 
y Z V ^7t£i£<Ojji&X\ ±ft5fHS5 1 8 <b LTA u * 
20 6 nm^JfJ-C^Ltifc^ BfBM I S 

{Cfi N H 1 2 Kl*-f X 0 Id, _hgfl®ffi 5 1 8 t T^mffi 
5 1 3COffi(d®8^5 1 4(CJ:«9SJE (*V— 1 0 V) £ 
TO^Sir, nSS i««f07x/U5!«|lri6(5wt : f' 
h^/i^a*le:J:0l»*SraiaUTl6«J»5 l 2c7){£ 

30 5o 

[0046] -(dm i smm<nn*wcmm*ia*m* * 

±6MMI4 1 l3iW4^s«-rfc5: 

qwnt^m+tmA i o t^#ffit^«g^^Tfc^, * 
40 o vsjK^(sttffioPnjpTt«^ait(if^^^fiB-c*> 

[0 0 4 7] WifiO^Jfe^tg 1 — 5 a>V^tt*»— Ot* 

"t-«^offiFm^g («A.tfia4 4fcttHi o»c*r««; 

^7k^^f/8 0 0) 0^®^#Sr- 7 OOVI^f 

no, «*coai]^^tro^^ ^^>, ^ftiwyy, n 

50 ^^o/c 0 



(10) 
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[oo4 8] mmmm7 mxms, unnmm 
us) ] mc$mm8, i uc&z&mnmi&Mm&tsiw 

t-fcot, mmmm i ~ 5 \zm L,izmi&o>n0msEMm 

(^J^.JiE4*fcJiigi 0 {c^1-fl||£cD®ffi$g£^g 
(ftttSSH) ) lcfflv^ft5m^Jftffliii^co53iJco0iJ£7F: 

i-wrBH-cfcs. rcott^a^-^ii, stsu i 4±i^ 

14 1 * fel-^CO±|c&JRJ!g;i»(b/«e.5_hg|i 

«ffi4 1 1 SrJBfiJtLTfct), fififfMIM (&JK-*6&ft: 
^jt^r^LTV^. 1 3|C7r:i-M I Mm 

i-^-f-., mi 4jc*jv>t, ±^mn4 1 1 kT&mm4 

l 3coW{cma^4 l 7ldJ;t)®JE (*v~i 0 V) ££p 
AD-rst, &&S34 1 2rt(0®#cofcft, T£lJflHS4 1 

3 <pC0 7 x. >V S: 2&<fcifi#CO®-?-J4 h V^/U^l-J: tJ-# 
HSriSiEU ^IR4 1 2, ±9Jttfil4 1 lfiO^W^ 
&A£ft. -tr-C-Sqjit^ft-C-kgflWf 4 1 
iiAJ^* 5 ' h^l^ hn Vi;7i§ 0 ~ ft ib CO * h jl 
hPXDH, ±Si5tt1S4 1 lC0ft*l3ll$U.&UiCD 
rc^^-Sr^r-r^toii, Iff^t-SM 1 0 tflcSctti £ 
ft5„ #J;tf4*Au-A 1 3 0, -A lffiii^tCfc-^T, r 

wwa^j;*«^-tt£iid««aij$ft-cv^s (i^ffl^s, v 

ol. 3 2, No. 8, (1 9 6 3) p 5 6 8) 0 
[0 0 4 9] JiffiCO A u — A 1 i On — A 1 m^m^rMc 

m^mmt^-t^mm* 1 4±.[z.Tumm4 1 3 1 l-ca 
SKt-rs. nffi^bw 3 %m&mr <? ^mmx 

l ©BWf±i«^«f«-e<t««EE»i:tt#UTV^5yt«), 4 
VCO^mjE-C 4 n mCD A l CO^WS&tfjfJl&ffc-Ct 5„ 
CI CO «fc 5 LXTUm,m4 1 3 _h«CA 1 , O, -C«fi£^ft 
S«fe^4 1 2 *m$LX% 5„ A 1 co|ftl?£r 2 0 n mJ£l 
^•liR^LfcW^-ll, fbritWE t, ^rftldttfS LfcfBEE £ 
tSrtlif 9fft^V\ &l£i&f»0(4 1 2±.[C±U 

mm4 1 1 srjgfifc-fs. ±^m®4 1 1 1 ttii > 

(4A u £r«S5JI£*T-co^#fc: J; tllOn m»J5fci"fttf 

&z> a -f^fttb, a i mzn&mizAtx, o.ooi~ 

10To r rgS<Oti^iALtSSSrWt5>i: 
KJ; 5 A 1 fclfcfbU A l,0,*»e,/i5*6IWi4 1 2*r 

[0 0 5 0] C1COM I MWjfccDft^ tttBSK^-fcttfll* & 

i-v. £fcJbStf®^4 l l aWifi^o^Bacofcio, 
^S)5 4 1 0t(D|?S«j|^5|TJi)t), ±ffi««4 1 1 
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[0051] mm<r>mmmm 1 ~ 5 wi>fw-5i:* 
10 -f«fifeo»«^g (W*tfB4*fcttigi ofc^i-*/* 
ro^m^g) fc. Ell 3tc*i-«fiKw«^m^Srii 

- y b : ?^7°8 0 0) (Di&m±W*- 7 0 0 V{d^m 

NO, S-K^ffllJ^^r^oTttr-?), V^-fftt^-J/V, N 
O, i: t-'^s/ ^7 KU-</uJW±<??ffili^tU$ft^ 

[0052] mmmtin 8 (w*« 9 , 11 <n-^mm 

1B) ] fttW*J5 9, 1 1 \cmz>&W0)mMB1&&$lW 

20 mmwmecymmm mi n ^>mmnm7<Dm 
mm (mi 3) tc^Lfci^^, ^^^si^^ffli-s 

ob-t-Zb. (<t t)#<com^^«f^$-yrJ;9 

O ± T CO « p B 1 m £E Sr Pfl A P U fc B# ( c ^iifi® §r ® i -f 

x\ m^co«cm^ (3ittaua»j*s) **>*"9iSi<T-# 

30 itev^v^praiB^fcS. ±EIB18*»ftt'«< ) W^JS 

M&/*m&3 i tiL*:*:<r>mr$mm\z.\sX\,->Z, 0 W, -co 

TECHNICAL REPORT OF IEICE. , ED96-141, (1996-1 
2) J t-i¥iW^lft^*S^$ftTV>5 0 
[0 0 5 3] Hll 5£ttft*«9£(ft*«H<B— 

*ta-c*oT, i ~ 5 \z.7p Litmni<omffi : % 

40 (^®^g) ) ^fflVMbftSm^-ifeffi^COglJCO^iJ 

WTco*j£T*^mf#5„ *i\ RSCO 
^--5 v?nMe> o 4Srltofc!Kfficoffi*-{& (ioo) 

C0nfl5->y =i >Sfi (nj^v^y => V^i/n) (tfcffifet^* 
0. 01~0. 03flcm) 6 0 30^®!;, 5 5wt 

(UTs psit^?) 6 0 2*?F^i-^ o wmmt^p 

50 Wi"*. P SI6 0 2C0ff£t4ift3 ^ mf*,5, f^8S L 
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Onm) . rix*:*ffiftiJ(OAu*ffi«lS6 0 1 t LTl 

[0 0 5 4] I (7)^ K(7) A u »glti 6 0 1 |Cl 

6 0 3^P>PSl6 0 2lCl^aAt5 o ^OfigO® 
«tt*iIp S -C*)5o -t^*^ PSi6 0 2(iilMt'fc 
6<£>T\ f^AP®^<7>*gR#fiP S16 0 2 C^ot^ 

p s^6 o 2<Dmmia*mitm&tf&'tz>ti]5b, 10 
«e o 3^e>aA**tfc«^tt, a u &bhue e o 1 in 

9o * LTP Si6 0 2*iBWififclLfctfli, ^ r 

-e<o»«iM- jtjQ -mtA ummmm6 o 1 * h 
[0055] *nmm^i*n*foMm*&ffif&i-z>¥m 

/U-r^ryj^ (G e) , miti/V =^ (S i C) , fc{fc# 
y *A (G a A s) N y WkW A ( I n P) , ir 

^Wk^ K ^ *a (c d s e) fcir, iv iii-v 
m. 11- vi «ft^»#j()Hk^i5*i»*io*<35^ 

[0 0 5 6] *HJS«tc±ixtf, »V'KWRtr»A-rs 

fc tz U rff^a«, TECHNICAL REPORT OF IEICE. , ED96 

-hi, (1996-12) j *mmm^&rtz>m*i&m 

H*rEKB-0*S D Wt< r«^ft«, TECHNICAL R 

EPORT OF IEICE. .ED96-141, (1996-12) J MJ;5i, ^jft 
UPSf6 0 2^, lOOOt, 1 40 

(RTO : Rapid Thermal Oxidation) fellfciC, 
P Si 6 0 2 (^glC A u il^ISlf Lfc 5, 

SH6 0 2<^«B5o»fb^J:0 y— ^«8K^«/>u * 

(oo57i Bfjy^^»gfig i - 5 ov>-r n^-oic* 
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fflU t£?ff®{*; (Wirt y 

H : ^^^8 0 0) 7 0 0 Vlc^m 

ofc 0 £fc, *JS?gflg6<7)3|^j (Eii) ^Jfejgftg 
7O*J60»J (Hi 3) ld^Lfc«^ttta*^-ic:tk^<, X 

[0 0 5 8] [90k»tt 9 (fllJKflio, liojSJSM 

tt) ] *^w*Ji9, i i^&z¥&m<nnmm$:&w 

s (w*.tfH4*fcttia i o^-rm^m^^m 
(^m^H) ) (-ffl^^tL^m^m^T-cosuco^j^^ 
i-WEiiiT*fc«9, m*p<Dft^9 i i {iTain, 9 1 2 
tt*^»u««tt\ 9 1 3(i±^®«iT*fc5 0 r^m^ 
tastes T$vmm9 1 1 r^mm9 1 i±\cbi& 

£tltc 3 0 0~5 0 0 n m(Ol?^tt5^ V^A^^ 
(Ta 2 O s ) i912-li, **>±»fc»J*£ 

ftfc#*J5 0 0 nmWff$^t5Z n SIR 9 1 2-2 

t. £ blZ*<D±mzMf&£1ritiffi 1 0 nm(Df^^ 
(Au) d^&ftS±««SBt9 1 3{dJ; 9f|f$;£ 

tvO^, hnyu^^^ir^h (EL) sg^-Cife 

Ol^Ttt* H£;ffl4fca, S63i, *6*. $592-595 
H (1994^) J KH¥«BftRW*«ftSttTV^S a 
[0 0 5 9] i 7 ^^-j-HlfiWfcfev^T, 

r^mm9 i l^jp^ns v^^^m&mi^mi s 
{zm^^xmrn-tZo mi sic^t, ®n±mmm9 
i 3, t-ftt>*>^&fta±»««gi9 i 3icmvzti 

®ti£9 1 1 {dR]j0Six5ttffi-C*)5 o DCSfeOHC** L 

T^tftffitCl*>l>T«, Z n SIR 9 1 2 - 2<E>!B«fM£*3^ 
T^y h^u^ hP^jStU &J:<9fc5X!fB«ffiJR 
9 l 3?rhy^yy^LT, ccot^ y h p va* 

'<^x&mxi>£\,^k7>)K flfltsco r^ffl^a N $63 

^> ^6-^-, $592-595H (1994^0 J IC^^HTI* 

So 

[0 0 6 0] ***«^fe^TJ4, «3tSrf*9©^SSctti 

lR*^i-5xa^^grfcO*6i»fiS«<^S^/j^ 
*BSHb^*S"C?fc5, iv>5#iJ^Srt>oB-T-gcai*- : ?- 
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[0 0 6 1 ] $ft)£cr>mi&J&1& 1 ~ 5 W^m^-olc:^ 

-fffif$.<n$rnmm. mz.i-£m 4 * tut m i o {c^-tm^. 

tSe^Sfls: («*tfy =i-$&-7l) ^fimw&ftfra. 

— y h : ^-Y^8 0 0) CD^S^frfc- 7 0 0 V 

NO, »B0>iMj£$:ffofci;:£, ^ftltt/i', N 

^o/t„ *7t, nmmiSt e <nni&m (mi n ^mmm 
?» 7 wnjfetfij (mi 3) ic^bTtm^tij^icjt^, 

[0 0 6 2] [JtttfldJ] *ftW<DMMMm 1 ~ 9 
SttSfc^JiLT, EI 2 0IC^j|5<O=iD^IS^w^a; 
^g£O|gfiic0iJ^7r;-r o \E\ 2 0 lC7jk-t'i£&<D =i a 7 J 

— 1 0 0 1 &ffl^/c?f?®^e 1000S:lt\ fitji£«Q3| 

mmm 1 ~ 9 1 lEn-ragtit^-e^mtt 1 1 e c^ij^. 
o) (Dmffi£.&.&- 7 0 ov\cmn£-&ti„ zomnm 

'ttitz.b C-?>, t/y :4ppm, NOx :0. 6pp 

[0063] mmnmio cts^^i 2<ommm 
m) ] u±.^mn^tz.*&w<D-mM?t±mm. j $>, z<dw. 

w±.\^nm&&mi$.^, m»wm&zmmLx-5im& 

•5^18:, fc5W4&&f?N*:£|&®i-$3M^ tUfflv> 

[oo64] ;r-c, 11121 \tt¥&miz&z>w&&f&m 

2.t LXm\<^tzmxtbZ> a ®2 1 {C*5lNT, ^2 1tt 
^)t^2 lcoj^H^li, ^{£2 1 co^ffi5ri^-tc^® 

■t^nmm.2 2, ^m^^^ta^ iicu— if-^ 

^£EB 2 3 , JSftfr 2 1 ±.<»®,mm<fo* V -f- -cm« L 
TWilWti-55Mk*B2 4, ig7fc#2 1 ±co h-?— jliffe 

flfiMfc 2 1 ±cog|@ h ^«t9<st*i»*-r * * y 

SI2 7«SWia89:£*i,Tv>S <> jfefc, rcoM^^B 
KI4, $5#<*:2 1 ififig2 5co^W^SB(Cte^*r 
PSr*&«Eti-5*&iKSB2 8 P fcttis tilt h i- 
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1 l-*-f-1tfi)cCDia^fiK^g(C:*5^TI4, flgt2 2 
iU, &&mmi ~9 WV^ftAM^bfcWj&coWfSf 
38£3£B (ffittftB) ^ffl^T^SCOT*, anfttliS; 

a-rs^i a-w, no, ^co«cm*^co^ 
[0065] 2 2 i**&wic&z>m&Bi£mm<n 

10 Qm®.*Mf8t.-ftt®L 32 t UTffll>fc0IJt»fe5o II 2 
2|C*JV>Ts tt*3 1 14 K5Atto*fi»#-e*5, - 
co{g;*lj$ffc 3 l£O^B(C(4, 3 lco^ffiSrm^ 

!^©®B^fiE#i9:3 2, 3 l±<7?»BWBSr h 

C^BLT«B<ki-Sia^B3 3, B&J$#3 l 

3 4 N 3 1 ±CQ?g® h+-^S&fftl?£ 

20 fc, z.<r>mmtitmm£.t** fc&nt$3 1 tte^B3 

[0 0 6 6] @22 (i*-f «J*<7)iiiB^SSBtC*5V»T 
(4, tlBtM¥S3 2tLt, El 8 , 9(-^-T 4 

■ #scor% t/y, no, w<ni&m,±!$.<®)<nm± : &i&m 

#3 1 ro^®tB^fig^|55R#{cn^co-C, 1212 iroff 
9 t«Sfil<C«fi)cWiiiB^^BSr»*-f 5 r i ^T- 
(Sj, EI 2 2com^com-^, ®^i$?@^fflV>T 
Hfrm,W&<nBf&%ft o <DX\ &t§.&{$3 1 <t LTf4, H 

& (©«) ±Kll6«(*:B^»Rf|(t:Ji*WBLfctro<»S: 

[0 0 6 7] jfii, *«W»^5jii^^B^*J^T 
14, «*#*«5B»«f«cSrl|fB-*-5#a:^, (fefi^l 
40 (ct^mSBSr^fiJci-S^SrofdHc:, p[mB (h^— B) 

B21, 2 2W(E?^I2 5, 3 4) t UTHiS^ffi 1 
~ 9 co^-f axTWc:^ Lfcfl|fig<DtS^^BSr*((B-r -5 

ta»«5Sr|»Bi" (0IJK.I4*, 1212 1, 2 2W|^mSI 
12 7, 3 6) fcLT**7B«l~9(DVvffta>fc^L 
50 fcfllfiferom^lS^BSrfflv^r t*«-c*s„ 
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(00 6 8] 

X 1 0 s V/m£k±<Dn&& 1 0 it mttT-CfcS - t & 
W&t U BfJlBA-i'^tcJ: >9 m£-fr5flt 10 

X 1 O 6 V/m^CDU-ftfr lOn mW±#*E^5t 

i ic^m^^e^t*, mutant 

J *-r$<OW.R*m , 1®^X, 6 X 1 0 s V/mW±C75gP^^ 
1 0^m^T£&5J;9lc:L.-C^5fci6, ^LtW 20 

[0 0 6 9] «M2C#,5tSf«tgtTtt, «*3S 

~c, A D yy^, sf 6 . -mtm 

i?t, NO, NO,, SO !( SO,, HNOi , N 3 O s COe> 
2>*s, ^*LTW:*>{fcL^jt{ti-5fcit>tC(4, tit A/ 

Id, r«Mb««, NO, SOn m*, 

[00 7 0] M#*3fc«5*ffiS5£8«-ett:» ifjfcJJC 40 

5„ i$«$se/,e£\ *JN6^^«o^(i, »*JS2fcc 

*§*fcttlHHa«£i*5-i: #l-NO, NO,, 

HN0 3 nctro!feKJi, Hf«*t*^Sr*«>fc»-C?«» 

5. *»W<o«ffif»^i8B-e»43(lrLvMb-&»«>»4l4^ 50 
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#lC>ft< T*#5fcfe, IS*Jl3(75«t 9(C ^IDA^r. 

nbo#*£#AL/,cf}axte\ ^icSfcHlcfc "9 3S£i"5 

[0 0 7 1 ] »*JK4fcffiS*ffi«£8tlT?li, W^JS 
1, 2?i1Ztt3<DmfiLR.Xf%>mz1lR*.X* ffllE«fatH 

^Sr^i" 5tHfi£i Ufcfc<o-c*>4. &JR±<*>lMbg|te:c 
s fcRSrttttTSIMMi Lfc 2 »ctt?-«ctti«*a<# 

5Ma 1 t e r ^^ffl^T^^lHlKII^Sriifcliii-Sco 

[0 0 7 2] tt*«5fc«S«Wf«*IS«-eW:, 
1, 2, 3 *fc(4 4C0«fifeS.t)«^j*»^P^.T, ftulSfl;^- 
«CtB* J f(4 2-ocom^$B^*L, 

5 ©«iKf**««-Ctt, flHHEtt&££tttt 

5„ * «btcft*JS5c75®^^e5rffl^5i t in J: 
"9, ii^fflV>ibH5 U— !f— COX^r-y LED 

«Sr^-C#S. ^^1-, ^*f*:T'l4ft<, *ft5^« 

5c 

[0 0 7 3] ffi^iS 6 ld^5«ffiflS£S&B-m, ft 
1. 2, 3. 4*fctt5»«*&t«ft*lwiP*.T, itlfS 

tH <r> m m trimmer 5 *a 4r t-r 5 
*ns» * titL%m*tb nm&m k <t 9 « b# ic *j v > r >b 

ft5, micJ:i9*ttffl^|C7k^ft^®^-*fefflffilc 

[0074] 7 »=fiiam»«54««T?ttv w*3S 

1 ~6C0^> *j(OfBiH^— ocotSfifeS.t/^lftl-Anx.T, fttl 

taa^Sca^^tt, mi s (^js-«6»^-^^) m 

»ffltttl*s^3e-c*> "9 , *fc±»««ro*iB*<#H*^ 
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[0 0 7 5] »#*8lC«S*Wr»4KB"C»4, ftJfcJS 

tEmT-^tu^^ii, m i m mm 

[0 0 7 6] W*9[9K«S«Wf»^*S«Ttt» 

[0077] s»*« i o Ki«a«fflf35£3Sfi-CM\ if* 

<?>-^/U^-dr-^'l' K (Ta 2 O s ) Sit, ^^A^^ 
-f K (Ta 5 O s ) g*±|d?Bj*3iT,fcZ n SJK&. ZnS 
«± I- £ ±gfl®11 k (c J: 19 fltf$ * fix ^ 5 * u 

[oo78] 1 1 »*js i 

~ l o <r> b *>w(5iix*» — ofc&M<omffift±miS.$:ffi 
[0 0 7 9] fi*JS 1 2 iC^SH^JfM^ffi-ett, 

AitsSfStifcwT?, i«>flrix*»i:iBi 

*<D»**«#6.ix, ^/x, NO, 49E<otttt^j$4toro|B 
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®ffi$&£&B£i*«iIi£fl5fife3M8:i: Ltffl^ft* 
[0ffiwfBS*/,eifti?U 

[0 i ] *mw<n-nnmz^-i-m l $r&£.mw (^mi» 
[12] ~mtmm, no, so :> mm&m. 

io [S3] in i\zijk-tmiiiLv>m.Gi&£.mmz&&9<<-*- 

[14] *f8i?ao53ilw3|j&#J£^®ffiS8£$gB 

lis] *&wmii<Dmmm&^-rm*wc&m*<n&Lv& 
[i€] *^w<7?$ e>»cgijcoiijii^jsr^-rm-?-sfem*^-' 

[0 7] 0 6 fc*i-«ii«)«^-»tij*^»ibf^wa<o»i 
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